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(57)Abstract: 

. PROBLEM TO BE SOLVED: To provide a see-through type 




beam transmissivity is compatible with a superior photoelectric 
converting function, and to provide an optical sensor using the 
,element and interior goods which have an optical poser generating 
"unction especially a window glass. 
- , ^SOLUTION: This photoelectric converting element is constituted by 
at least a transparent conductive layer, a semiconductor layer, a 
charge transfer layer and a transparent counter electrode. The 
transparent photoelectric converting element has features having 
more than 80% that the beam transparent part area has a ratio of 
more than 80% of the whole photo sensitive part relating to 
photoelectric conversion, and has a wavelength region which 
indicates a beam transmissivity of over 10% between 400 to 700 nm 



wavelength. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is an optoelectric transducer which comprises a transparent conductive layer, a semiconductor 
layer, a charge transfer layer, and a transparent counter electrode at least, A transparent optoelectric 
transducer which an area ratio of a light transmittance state portion is not less than 80% among all the light 
sensing portions in connection with photoelectric conversion, and is characterized by said light 
transmittance state portion having a wavelength area which shows not less than 10% of light transmittance 
with a wavelength of 400-700 nm in between. 

[Claim 2]A transparent optoelectric transducer to which an area ratio of a light transmittance state portion 

is characterized by being 99% or less not less than 90% in the transparent optoelectric transducer according 

to claim 1 among all the light sensing portions in connection with photoelectric conversion. 

[Claim 3]the transparent optoelectric-transducer **** according to claim 1 or 2 — a transparent 

optoelectric transducer having a metal lead into a portion which is not a light transmittance state. 

[Claim 4]A transparent optoelectric transducer, wherein said light transmittance state portion has a 

wavelength area which shows not less than 10% of light transmittance with a wavelength of 500-700 nm in 

between in the transparent optoelectric transducer according to any one of claims 1 to 3. 

[Claim 5]A transparent optoelectric transducer, wherein said light transmittance state portion has a 

wavelength area which shows not less than 10% of light transmittance with a wavelength of 600-700 nm in 

between in the transparent optoelectric transducer according to any one of claims 1 to 3. 

[Claim 6]A transparent optoelectric transducer having a wavelength area where said light transmittance 

shows not less than 20% in the transparent optoelectric transducer according to any one of claims 1 to 5. 

[Claim 7]In the transparent optoelectric transducer according to any one of claims 1 to 6, thickness of said 

transparent conductive layer is 0.02-10 micrometers, A transparent optoelectric transducer, wherein 

thickness of said semiconductor layer is 0.1-25 micrometers, thickness of said charge transfer layer is 

0.001-50 micrometers and thickness of said transparent counter electrode is 0.02-10 micrometers. 

[Claim 8]A transparent optoelectric transducer, wherein said transparent conductive layer and a 

transparent counter electrode consist of a compound which doped fluoride to an indium tin multiple oxide or 

tin oxide in the transparent optoelectric transducer according to any one of claims 1 to 7. 

[Claim 9]A transparent optoelectric transducer, wherein said semiconductor layer consists of 

semiconductor particulates in the transparent optoelectric transducer according to any one of claims 1 to 8. 

[Claim 10]A transparent optoelectric transducer, wherein dye sensitizing of said semiconductor layer is 

carried out in the transparent optoelectric transducer according to any one of claims 1 to 9. 

[Claim 11]A transparent optoelectric transducer, wherein said semiconductor layer consists of n-type 

semiconductors in the transparent optoelectric transducer according to any one of claims 1 to 10. 

[Claim 12]A transparent optoelectric transducer characterized by said n-type semiconductors being at 

least one or more sorts of n-type semiconductors chosen from titanium oxide, a zinc oxide, a tin oxidation 

thing, a tungsten oxide, and a niobium oxidation thing in the transparent optoelectric transducer according 

to claim 1 1 . 
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[Claim 13]A transparent optoelectric transducer characterized by said charge transfer layer being an 
ion-conductive electrolyte in the transparent optoelectric transducer according to any one of claims 1 to 12. 
[Claim 14]A transparent optoelectric transducer characterized by said charge transfer layer being a room 
temperature fused salt electrolyte in the transparent optoelectric transducer according to any one of claims 
1 to 13. 

[Claim 15]A photoelectric cell being constituted by the transparent optoelectric transducer according to 
any one of claims 1 to 14. 

[Claim 1 6]A solar cell being constituted by the transparent optoelectric transducer according to any one of 
claims 1 to 14. 

[Claim 17]A photosensor being constituted by the transparent optoelectric transducer according to any one 
of claims 1 to 14. 

[Claim 18]A windowpane which has a power generation function being constituted by the transparent 
optoelectric transducer according to any one of claims 1 to 14. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optically transparent thin layer type optoelectric 
transducer excellent in the energy conversion efficiency in relation to the technical field of photoelectric 
conversion (optical power generation) and optical sensing. 
[0002] 

[Description of the Prior Art]The optoelectric transducer is widely used by the field of industry of energy 
conversion and optical sensing. 

The kind makes representation the high sensitivity solid junction element which uses the p-n junction of Si, 
and the hetero-junction of a compound semiconductor, and reaches far and wide. 

The solar cell using solid junction of compound semiconductors, such as the present, single crystal silicon, 
polycrystalline silicon, an amorphous silicon, cadmium telluride, and indium selenide copper, as 
photovoltaic(PV) cell for photovoltaics serves as the prime art of practical use. the amorphous-silicon solar 
cell made the most leading in the ratio of performance to cost in such existing art can use the visible light up 
to 800 nm, and gives the open-circuit voltage beyond 0.7V, and the energy conversion efficiency near 10%. 
These solid assembling-die cells are used also the purpose of optical sensing, and an image input and digital 
imaging simultaneously. 

[0003] However, when social needs are diversified, while it has a photoelectric conversion function, the 
element and system which can exploit simultaneously for the second purpose a part of the light information 
(picture) and light energy which are inputted into an element are required. For example, the solar system 
which can perform photoelectric conversion and accumulation simultaneously in exploitation of solar energy 
becomes important as one means of cogeneration. In this purpose, without confining the light of the 
wavelength area which was not used for photoelectric conversion in the portion which bears photoelectric 
conversion, it is made to penetrate efficiently, the art changed and stored in heat with a lower layer device 
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is needed, and a light transmittance state is required of the portion which performs photoelectric 
conversion. When using material with a photoelectric conversion function as a windowpane or an object for 
interior design, it is needed that the scene and picture of material which are supplied as a high sheet of 
transparency, are transparent, and are in sight are uniform (in viewing), and it is high quality. 
[0004] However, since the solid junction solar cell which uses silicon and a compound semiconductor for a 
photoelectric conversion material is fundamentally opaque, in this point, application is difficult for it. Then, in 
order to make a solid junction photoelectric cell into a light transmittance state, the photoelectric cell of the 
mesh mold structure which provides a stoma and a slit in the opaque portion of a photoelectric cell with a 
constant interval, and makes a part of incident light penetrate is proposed, but. By this method, since a part 
of acceptance surface product is transposed to the light transmission mouth (hole without photoelectric 
conversion ability), while increasing a light transmission amount, light income, i.e., photoelectric conversion 
efficiency, falls in monotone. Therefore, it is difficult to raise a light transmittance state, maintaining 
sufficient photoelectric conversion efficiency. 
[0005] 

[Problem(s) to be Solved by the Invention]The new optoelectric transducer the purpose of this invention 
has transparent character optically holding a comparatively high energy conversion efficiency, It is providing 
a photoelectric cell (for example, solar cell), and is providing see-through type the optoelectric transducer 
and photoelectric cell which were compatible in the high light transmittance state and the outstanding 
photoelectric conversion function especially. It is providing the photosensor using this and the interior 
article which has an optical power generation function, especially a windowpane. 
[0006] 

[Means for Solving the Problem]In view of the above-mentioned purpose, as a result of research, 
wholeheartedly this invention person, It is an optoelectric transducer which comprises a transparent 
conductive layer, a semiconductor layer, a charge transfer layer, and a transparent counter electrode at 
least, An area ratio of a light transmittance state portion is not less than 80% among all the light sensing 
portions in connection with photoelectric conversion, and said light transmittance state portion is designing 
have a wavelength area which shows not less than 10% of light transmittance with a wavelength of 400-700 
nm in between, It found out that a see-through type optoelectric transducer which was compatible in a high 
light transmittance state and an outstanding photoelectric conversion function was obtained, and thought 
out to this invention. 

[0007]That is, an optoelectric transducer of this invention made an area ratio of a portion which shows a 
light transmittance state in a field of visible light not less than 80% by using a transparent semiconductor 
electrode. In a method of providing a stoma and a slit in the conventional opaque portion, and making it into 
mesh mold structure, from a problem of photoelectric conversion degradation, although 50% of a rate of a 
light transmittance state portion was a maximum practical, this invention is enabled to raise a rate of a light 
transmittance state portion by using a transparent semiconductor electrode. 

[0008]An optoelectric transducer of this invention is used for a photoelectric cell (solar cell), a photosensor, 
and a windowpane of this invention. 

[0009]When this invention fulfills a following condition, an optoelectric transducer which has the further 
outstanding photoelectric conversion efficiency is obtained. 
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[001 0](1 ) It is preferred that an area ratio which a portion of a light transmittance state occupies among all 
the light sensing portions in connection with photoelectric conversion is not less than 90% of 99% or less. 
[001 1 ](2) It is preferred to provide a metal lead for conductive improvement in an electrode in a portion 
which is not a light transmittance state among all the light sensing portions in connection with photoelectric 
conversion. 

[001 2](3) It is preferred that light transmittance has more preferably 500-700 nm of wavelength areas which 
show not less than 10% among 600-700 nm. 

[0013](4) It is preferred that light transmittance has more preferably 400-700 nm of wavelength areas 
[ 500-700 nm of ] which show not less than 20% among 600-700 nm. 

[0014](5) It is preferred that thickness of a transparent conductive layer is 0.02-10 micrometers, thickness 

of a semiconductor layer is 0.1-25 micrometers, thickness of a charge transfer layer is 0.001-50 

micrometers, and thickness of a transparent counter electrode is 0.02-10 micrometers. 

[0015](6) As for a transparent conductive layer and a transparent counter electrode, it is preferred to 

become an indium tin multiple oxide or the tin oxide from a compound which doped fluoride. 

[001 6](7) As for a semiconductor layer, consisting of semiconductor particulates is preferred. 

[0017](8) As for a semiconductor layer, it is preferred that dye sensitizing is carried out. 

[0018](9) As for a semiconductor layer, consisting of n-type semiconductors is preferred, and it is preferred 

that they are at least one or more sorts of n-type semiconductors especially chosen from titanium oxide, a 

zinc oxide, a tin oxidation thing, a tungsten oxide, and a niobium oxidation thing. 

[001 9](1 0) It is preferred that a charge transfer layer is an ion-conductive electrolyte or a room 

temperature fused salt electrolyte. 

[0020] 

[Embodiment of the Invention]The optoelectric transducer of this invention comprises a transparent 
conductive layer, a semiconductor layer, a charge transfer layer, and a transparent counter electrode at 
least, and has not less than 80% of light transmittance state portion to all the light sensing portions in 
connection with photoelectric conversion. 

[0021 ]In this invention, a "light transmittance state" is a thing in which at least one field of wavelength 
which shows visually the character which a light transmittance state can fully check, and where light 
transmittance shows not less than 10% in the range of 400 nm - 700 nm which is specifically a visible 
wavelength area visually is included and which carries out a thing meaning. It expresses with the ratio 
(percentage) of the transmitted light intensity / incident light intensity obtained here by placing light 
transmittance vertically to the monochromatic light for analysis of the acceptance surface of the portion in 
connection with the photoelectric conversion of an element, and measuring by condensing the transmitted 
light with an integrating sphere. 

[0022]In this invention, it is preferred a 500-700-nm field and that it is a light transmittance state especially 
in a 600-700-nm field. In a visible wavelength region (400-700 nm), it is preferred that the sum total of the 
wavelength area of a light transmittance state occupies especially not less than 50% not less than 30%. The 
above-mentioned light transmittance is not less than 20% preferably, and is not less than 30% still more 
preferably. Although the integration transmissivity (namely, ratio of the sum of transmission intensity to the 
sum with an incidence intensity of 400-700 nm) of the thing light in a visible wavelength region is based also 
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on a use, it is 30% - 70% preferably, and is 40% - 60% more preferably. Even if it penetrates the light of the 
wavelength of less than 400 nm and more than 700 nm and does not carry out it by the use of the 
transparent optoelectric transducer of this invention, it is not cared about. For example, it can be 
considered as the element composition to absorb to consider it as the element composition penetrated 
when utilizing transmitted infrared rays positively, and cover infrared rays. 

[0023][1]The transparent optoelectric transducer of transparent optoelectric-transducer this invention has 
a semiconductor layer of at least one layer as a photosensitive layer. If the conditions of a light 
transmittance state of specifying this invention are fulfilled, the composition of the transparent optoelectric 
transducer of this invention, A solid assembling die (a single crystal, amorphous **) may be used, and even 
if the semiconductor has photosensitivity in itself, and it carries out sensitization of it with coloring matter, 
do not care about it, but as preferably shown in drawing 1 , It laminates in order of the transparent 
conductive layer 10, the under coat 60, the photosensitive layer 20, the charge transfer layer 30, and the 
counter electrode transparent conductive layer 40, and said photosensitive layer 20 consists of the charge 
transporting materials 23 which permeated the opening between the semiconductor particulate 21 by which 
sensitization was carried out with the coloring matter 22, and the semiconductor particulate 21 concerned. 
One layer or multilayered constitution may be sufficient as a photosensitive layer. The charge transporting 
material 23 consists of the same ingredient as the material used for the charge transfer layer 30. In order to 
give intensity to a transparent optoelectric transducer, the transparent substrate 50 may be formed in the 
transparent conductive layer 10 and/or counter electrode transparent conductive layer 40 side. In this 
invention, the layer which consists the layer which consists of the transparent conductive layer 10 and the 
transparent substrate 50 which it is arbitrary and is provided of a "transparent conductive base material", 
the counter electrode transparent conductive layer 40, and the transparent substrate 50 it is arbitrary and 
is provided is called a "transparent counter electrode" below. The thing it was made to make this 
transparent optoelectric transducer work by connecting with an external circuit is a photoelectric cell. In 
the transparent optoelectric transducer of this invention, it enters from one side or both sides, and the part 
is absorbed by the photosensitive layer, and photoelectric conversion is performed, and light is penetrated 
to an opposite hand. 

[0024]When a semiconductor particulate is an n-type semiconductor in the transparent optoelectric 
transducer of this invention shown in drawing 1 , Coloring matter 22 grade is excited, the electron of the high 
energy in the excited coloring matter 22 grade is passed to the conducting zone of the semiconductor 
particulate 21, and the light which entered into the photosensitive layer 20 containing the semiconductor 
particulate 21 by which sensitization was carried out with the coloring matter 22 reaches the transparent 
conductive layer 10 by diffusion further. At this time, the molecule of the coloring matter 22 grade serves as 
an oxidant. In a photoelectric cell, while the electron in the transparent conductive layer 10 works in an 
external circuit, it returns to the oxidant of coloring matter 22 grade through the counter electrode 
transparent conductive layer 40 and the charge transfer layer 30, and the coloring matter 22 is reproduced. 
The photosensitive layer 20 works as a negative electrode (optical anode). When a semiconductor 
particulate is a p type, the excited coloring matter pours an electron hole into the valence electron object of 
a semiconductor particulate, and a photosensitive layer works as an anode (optical cathode). On the 
boundaries (for example, the boundary of the transparent conductive layer 10 and the photosensitive layer 
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20, the boundary of the photosensitive layer 20 and the charge transfer layer 30, the boundary of the charge 
transfer layer 30 and the counter electrode transparent conductive layer 40, etc.) of each layer, the 
constituents of each class may be carrying out diffusive mixing mutually. Each class is explained in detail 
below. 

[0025](A) A transparent conductive base material transparent conductive base material is constituted by a 
transparent conductive layer and two-layer [ of the transparent substrate which supports it ]. As a 
conducting agent used for a transparent conductive layer, metal, carbon (for example, platinum, gold, silver, 
copper, aluminum, rhodium, indium, etc.), or conductive metallic oxide (what doped fluoride to an indium tin 
multiple oxide and the tin oxide) is mentioned. A thing desirable from an optical transparency point in this is 
conductive metallic oxide (diacid-ized tin which doped especially fluoride). 

[0026]A conductive substrate is so good that surface resistance is low. The range of desirable surface 
resistance is below 100ohms / **, and is below 40ohms / ** still more preferably. Although there is no 
restriction in particular in the minimum of surface resistance, they are usually 0.1 ohm / ** grade. 
[0027] A transparent conductive base material needs a substantially transparent thing, and it has a field 
whose transmissivity of light is not less than 10% in the wavelength range of 400-700 nm. Preferably, in the 
wavelength range of 400-800 nm, as for light transmittance, it is preferred that it is not less than 50%, and it 
is preferred that it is especially not less than 70%. 

[0028]As for the coverage of conductive metallic oxide, in order to secure sufficient transparency and to 
give high conductivity, it is preferred to consider it as per [ 0.01 -100g ] base material 1m 2 . As for the 
thickness of the conductive layer, about 0.02-10 micrometers is preferred. 

[0029]What formed the transparent conductive layer which consists of conductive metallic oxide in the 
surface of transparent substrates, such as glass or a plastic, by spreading, sputtering, vacuum evaporation, 
etc. as a transparent conductive base material is preferred. Glass can choose various glass according to the 
use of an optoelectric transducer or a photoelectric cell. A soda lime float glass is preferred in cost. In order 
to consider it as a flexible optoelectric transducer or solar cell by low cost, it is good to use for a 
transparent polymer film what provided the conductive layer. As a material of a transparent polymer film, a 
tetraacetyl cellulose (TAC), Polyethylene terephthalate (PET), polyethylenenaphthalate (PEN), Syndiotactic 
poly sterene (SPS), a polyphenylene sulfide (PPS), There are polycarbonate (PC), polyarylate (PAr), 
polysulfone (PSF), polyester sulfone (PES), polyether imide (PEI), cyclic polyolefin, bromine-ized phenoxy, 
etc. 

[0030]It is preferred to provide a metal lead by patterns, such as the shape of a lattice and a parallel line, in 
order to lower resistance of a transparent conductive base material. The construction material of a metal 
lead has preferred metal, such as aluminum, copper, silver, gold, platinum, and nickel. As for a metal lead, it 
is preferred to install in a transparent substrate by vacuum evaporation, sputtering, etc., and to provide on it 
transparent conductive layers, such as tin oxide which doped fluoride, or an ITO film. After providing a 
transparent conductive layer in a transparent substrate, a metal lead may be installed on a transparent 
conductive layer. Anyway, it has composition electrically joined to the transparent conductive layer. 
[0031]Since it usually becomes opaque, the portion which installed the metal lead is a transparent numerical 
aperture (the rate of the area which the portion of a light transmittance state occupies among all the light 
sensing portions in connection with photoelectric conversion is said.) of the element of this invention. Here, 
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all the light sensing portions in connection with photoelectric conversion are fields which have the 
above-mentioned laminated structure in which photoelectric conversion is possible. A result to reduce is 
brought. Therefore, the rate that a metal lead occupies to an acceptance surface product needs to be less 
than 20%. Balance with the effect of decreasing resistance and improving photoelectric conversion 
efficiency to 10% or less more than per % is preferred. Line width separates an interval with 1 mm and 
thickness suitable as 0.1 to 5-micrometer wiring from 10 micrometers, and, specifically, is provided. 
[0032](B) In a photosensitive layer photosensitive layer, a semiconductor acts as a photo conductor, 
absorbs light, performs charge separation, and produces an electron and an electron hole. In the 
semiconductor by which dye sensitizing was carried out, generating of optical absorption, the electron by 
this, and an electron hole takes place mainly in coloring matter, and a semiconductor bears the role which 
receives and transmits this electron or electron hole. As for the semiconductor used by this invention, it is 
preferred that it is an n-type semiconductor which gives anode current by a conductor electron serving as 
a carrier under optical pumping. 

[0033]As a semiconductor semiconductor, (1) An element semiconductor, an III— V system compound 
semiconductor, The compounds (for example, strontium titanate, titanic acid calcium, titanium sodium, 
barium titanate, potassium niobate, etc.) etc. which have metaled chalcogenides (an oxide, a sulfide, a 
selenide, etc.) or a perovskite structure can be used. 

[0034]As desirable metal being chalcogenide, titanium, tin, zinc, iron, tungsten, A zirconium, hafnium, 
strontium, indium, cerium, The oxide of yttrium, a lantern, vanadium, niobium, or tantalum, cadmium, zinc, 
lead, silver, antimony or the sulfide of bismuth, cadmium or a leaden selenide, the telluride of cadmium, etc. 
are mentioned. As other compound semiconductors, the selenide of phosphides, such as zinc, gallium, 
indium, and cadmium, gallium arsenide, or copper-indium, the sulfide of copper-indium, etc. are mentioned. 
[0035]The desirable example of the semiconductor used for this invention Ti0 2 , Sn0 2 , Fe 2 0 3 , W0 3 , ZnO, 
Nb 2 0 5 , V 2 0 5 , CdS, ZnS, PbS, Bi 2 S 3 , FeS 2 , CdSe, ZnSe, SnSe, CdTe, GaP, InP, GaAs, TiSr0 3 , KTi0 3 , CuInS 2 , It 
is CuInSe 2 etc., is Ti0 2 , Sn0 2 , W0 3 , ZnO, or Nb 2 0 5 more preferably, and is Ti0 2 most preferably. Such 
materials may mix and use two or more sorts, and may use them as complexes, such as a mix crystal and a 
solid solution. 

[0036]A single crystal or the polycrystal of the semiconductor used for this invention may also be 
amorphous. Although the single crystal from a viewpoint of conversion efficiency is preferred, the 
polycrystal from viewpoints of a manufacturing cost, raw-material reservation, an energy payback time, etc. 
is preferred, and especially the thing considered as a porous membrane using a semiconductor particulate is 
preferred. 

[0037]Although the particle diameter of a semiconductor particulate is generally an order of nm-mu m, as 
for the mean particle diameter of the primary particle for which it asked from the diameter when the project 
area was converted into the circle, it is preferred that it is 5-200 nm, and its 8-100 nm is more preferred. As 
for the mean particle diameter of the semiconductor particulate (aggregated particle) in dispersion liquid, 
0.01-20 micrometers is preferred. 

[0038]Two or more kinds of particles from which particle size distribution differs may be mixed, and it is 
preferred that the average size of small particles is 5 nm or less in this case. Particle diameter is big, for 
example, an about 300-nm semiconductor particle may be mixed in order to scatter incident light and to 
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raise an optical capturing rate. 

[0039]As a method of producing a semiconductor particulate, Sumio Sakuhana's company of the "science 
of sol-gel method" AGUNE ** style (1998), A sol-gel method given in "the thin-layer-coating art by a 
sol-gel method" (1995), etc. of TECHNICAL INFORMATION INSTITUTE, "composition of the monodisperse 
particle by the new synthetic method gel -**** method and size gestalt control" of Tadao Sugimoto — wait 
— ****, the 35th volume, No. 9, and the gel -**** method of a 1012-1018 pages (1996) statement are 
preferred. The method of producing an oxide for the chloride which Degussa developed by 
elevated-temperature hydrolysis in an acid water matter salt is also preferred. 

[0040]When a semiconductor particulate is titanium oxide, each of above-mentioned sol-gel methods, gel 
methods, and elevated-temperature hydrolysis methods in the inside of the acid water matter salt of 
a chloride is preferred, but the sulfuric acid method and chlorine method of a statement can also be further 
used for Manabu Seino's "titanium oxide physical-properties and applied-technology" Gihodo Shuppan 
(1997). Furthermore, as a sol-gel method, the method of the journal OBU American ceramic society of 
varves, the 80th volume, No. 12, and a 3157-3171 pages (1997) statement, The method of chemistry OBU 
MATERIARUZU of burn sides, the 10th volume, No. 9, and a 2419-2425-page statement is also preferred. 
[0041 ](2) In order to apply the formation semiconductor particulate of a semiconductor particle layer on a 
conductive substrate, usually use the above-mentioned sol-gel method other than the method of applying 
the dispersion liquid or the colloidal solution of a semiconductor particulate on a conductive substrate, etc. 
When fertilization of an optoelectric transducer, the physical properties of semiconductor particulate liquid, 
the flexibility of a conductive substrate, etc. are taken into consideration, the wet film production method is 
comparatively advantageous. As the wet film production method, the applying method and print processes 
are typical. 

[0042]As carrier fluid, it is usable in water or various kinds of organic solvents (for example, methanol, 
ethanol, isopropyl alcohol, dichloromethane, acetone, acetonitrile, ethyl acetate, etc.). In the case of 
distribution, polymer, a surface-active agent, acid, a chelating agent, etc. may be used for the purpose, such 
as a distributed auxiliary agent and an opening control agent, if needed. 

[0043]As a coating method, the air knife method, the braid method, etc. the roller method, a dip method, etc. 
as a meter ring system as an application system as that where application and a meter ring are made at 
identical parts, The slide hopper method given in the wire bar method currently indicated by JP, 58-4589, B, 
a U.S. Pat. No. 2681294 item, said 2761419 No., the 2761791 No., etc., the extrusion method, the curtain 
method, etc. are preferred. Spin method and a spray method are also preferred as a general aviation. 
[0044]The layer of a semiconductor particulate can carry out multilayer spreading of the dispersion liquid of 
a semiconductor particulate with which not only a monolayer but particle diameter is different, or can also 
carry out multilayer spreading of the coating layer containing the semiconductor particulate (or a different 
binder, additive agent) from which a kind differs. Also when thickness is insufficient, multilayer spreading is 
effective at one-time spreading. The extrusion method or the slide hopper method is suitable for multilayer 
spreading. When carrying out multilayer spreading, a multilayer may be applied simultaneously, and two coats 
may be given one by one about ten times from several times. If it is two coats further one by one, screen 
printing can also be used preferably. 

[0045]Since the support pigment quantity per unit project area increases so that the thickness (it is the 
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same as the thickness of a photosensitive layer) of a semiconductor particle layer generally becomes thick, 
the capturing rate of light becomes high, but since the generated diffusion length of electron increases, the 
loss by electric charge recombination also becomes large. It is necessary to secure a light transmittance 
state in this invention, and the thinner one of a semiconductor particle layer is preferred in this viewpoint. 
Therefore, the desirable thickness of a semiconductor particle layer is 0.1-25 micrometers, is 0.3-20 
micrometers more preferably, is 0.5-15 micrometers still more preferably, and is 1-10 micrometers 
especially preferably. Per base material 1m 2 of a semiconductor particulate, as for coverage, 0.1 -30g are 
preferred, and 1-1 2g are more preferred. 

[0046]It heat-treats, in order to raise improvement in film strength, and adhesion with a base material, while 
contacting semiconductor particulates electronically after applying the above-mentioned semiconductor 
particulate on a conductive substrate. The range of desirable cooking temperature is not less than 40 ** 
700 ** or less, and is not less than 100 ** 600 ** or less more preferably. As for heat treatment 
temperature, when using the low base material of the melting point or softening temperature for a 
transparent substrate like a polymer film, it is preferred that it is low temperature as much as possible. Low 
temperature-ization becomes possible by concomitant use of the small semiconductor particulate of 5 nm 
or less described previously, heat-treatment under existence of mineral acid or UV irradiation, etc. 
[0047]As for a semiconductor particle layer, it is preferred that surface area is large in order to increase the 
amount of adsorption of coloring matter, it is preferred that the ratio (roughness factor) which surface area 
gives to the project area of a layer is 10 or more times, and it is preferred that they are further 100 or more 
times. Although this maximum does not have restriction in particular, they are usually about 1000 times. 
[0048](3) As sensitizing dye used for a coloring matter photosensitive layer, organometallic complex 
coloring matter, porphyrin system coloring matter, phthalocyanine system coloring matter, or methine 
coloring matter is preferred. Sensitizing dye is chosen so that it may have a field of the wavelength which 
shows not less than 10% of light transmittance between 400 nm - 700 nm which is specifically a visible 
wavelength area. In order to hold the transparency in the visible region of an optoelectric transducer, and to 
make large the wavelength band in which photoelectric conversion is possible as much as possible and to 
raise conversion efficiency, two or more kinds of coloring matter which has a peak outside a visible 
wavelength region may be mixed. The coloring matter to mix and its rate may also be chosen so that it may 
double with the target wavelength band and intensity distribution of a light source. 

[0049]As for such coloring matter, it is preferred to have the suitable bond groups (interlocking group) which 
has adsorption capability to the surface of a semiconductor particulate. As desirable bond groups, a COOH 
group, an OH radical, an S0 3 H basis, The chelation group which has pi conductivity like a cyano group, a 
-P(O) (OH) 2 group, a -OP(O) (OH) 2 group or oxime, dioxime, hydroxyquinoline, salicylate, and an 
alpha-ketoeno rate is mentioned. A COOH group, a -P(O) (OH) 2 group, and especially a -OP(O) (OH) 2 
group are especially preferred. These bases may form the alkaline metal etc. and the salt, and may form 
inner salt. If an acidic group is contained like [ in case a methine chain forms a squarylium ring and a 
crocodile NIUMU ring ] in the case of poly methine coloring matter, it will be good also considering this 
portion as bond groups. 

[0050] Hereafter, the desirable sensitizing dye used for a photosensitive layer is explained concretely, 
(a) As for a metal atom, when organometallic complex pigment color matter is metal complex coloring matter, 
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it is preferred that it is ruthenium Ru. As ruthenium complex coloring matter, for example A U.S. Pat. No. 
4927721 item, said 4684537 No., The complex pigment of a statement is mentioned to No. world JP,98,B / 
[ said 5084365 No., said 5350644 No., said 5463057 No., said 5525440 No., JP,7-249790,A, Patent 
Publication Heisei No. 504512 / ten to /, and ] 50393 etc. 

[0051 ]The ruthenium complex coloring matter furthermore used by this invention is following general 
formula (I):(A,) p Ru (B-a) (B-b) (B-c)... (I) 

It is preferred for it to be alike and to be expressed more. A' expresses the ligand chosen from the group 
which consists of CI, SCN, H 2 0, Br, I, CN, NCO, and SeCN among general formula (I), and p is an integer of 
0-3. B-a, B-b, and B-c are the following formulas B-1 to B-10 independently, respectively. : [0052] 
[Formula 1] 




[0053](However, if R,, expresses a hydrogen atom or a substituent and considers it as a substituent.) The 
alkyl group which is not replaced [ substitution with a halogen atom and 1-12 carbon atoms, or ], The aryl 
group which is not replaced [ substitution with the aralkyl group which is not replaced / substitution with 
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7-12 carbon atoms, or / or 6-12 carbon atoms, or ], A carboxylic acid group and a phosphate group (the 
acid radical of these may form the salt) are mentioned, Straight chain shape or branched state may be 
sufficient as the alkyl part of an alkyl group and an aralkyl group, and a monocycle or polycyclic (a 
condensed ring, a ring set) may be sufficient as the aryl portions of an aryl group and an aralkyl group. The 
organic ligand chosen from the compound expressed is expressed. B-a, B-b, and B-c may be the same, or 
may differ from each other. 

[0054]Although a desirable example of organometallic complex coloring matter is shown below, this 
invention is not limited to these. 
[0055] 
[Formula 2] 
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R-18 R-19 




[0058](b) The methine coloring matter with preferred coloring matter used for methine coloring matter this 
invention is poly methine coloring matter, such as cyanine dye, merocyanine dye, and SUKUWARIRIUMU 
coloring matter. The example of the poly methine coloring matter preferably used by this invention, They are 
JP,11-35836,A, JP.11-158395A JP.11-163378A JP.11-214730A JP.11-214731 A European patent No. 
892411, and coloring matter given in each the 911841 No. specification. About the synthetic method of 
these coloring matter. F.M Harmer (F. M.Hamer) work "heterocyclic party Cyanine Dyes and 

Related Compounds (Heterocyclic Compounds-Cyanine Dyes.) and Related Compounds", John Willie and 
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Suns (John Wiley & Sons)-New York, London, 1964 annual publications, Day em Sturmer (D. M.Sturmer) 
work "heterocyclic Compounds-Special topics in heterocyclic chemistry (Heterocyclic 
Compounds-Special.) topics in heterocyclic chemistry", Chapter 18, Section 14, the 482nd to 515 pages, 
John - Willie and Suns (John Wiley & Sons)-New York, London, 1977 annual publications, "ROZZU 
chemistry OBU carbon party UNZU (Rodd's Chemistry of CarbonCompounds)" 2nd.Ed.vol.IV, P artB, 1977 **, 
Chapter 15, the 369th to 422 pages, ERUSEBIA science public company ink (Elsevier Science Publishing 
Company Inc.) company **, New York, the British patent No. 1,077,611, Ukrainskii Khimicheskii Zhurnal, the 
40th volume, It is indicated in the literature etc. which were quoted by No. 3, 253-258 pages, Dyes and 
Pigments, the 21st volume, 227-234 pages, and these articles. 

[0059]In addition, phthalocyanine and naphthalocyanine, and the derivative, metal phthalocyanines, Metal 
naphthalocyanine, the porphyrins containing the derivative, tetraphenylporphyrin, and tetraaza porphyrin, 
the derivative and metalloporphyrin, its derivative, etc. can be used preferably. The coloring matter used for 
dye laser can be used for this invention. 

[0060](4) In order to make coloring matter stick to an adsorption semiconductor particulate of coloring 
matter to a semiconductor particulate, a method of immersing a conductive substrate which has the 
semiconductor particle layer dry well in a solution of coloring matter, or applying a solution of coloring 
matter to a semiconductor particle layer can be used. In the case of the former, it is usable in dip coating, a 
dip method, the roller method, the air knife method, etc. In the case of dip coating, adsorption of coloring 
matter may be performed at a room temperature, and it may carry out by carrying out heating flowing back 
as indicated to JP,7-249790,A. Latter coating methods include the wire bar method, the slide hopper 
method, the extrusion method, the curtain method, spin method, a spray method, etc. one desirable as a 
solvent which dissolves coloring matter — alcohols (methanol.) nitril (acetonitrile.), such as ethanol, 
t-butanol, and benzyl alcohol Nitromethanes, such as propionitrile and 3-methoxy propionitrile, halogenated 
hydrocarbon (dichloromethane, a dichloroethane, and chloroform.) Ether, such as chlorobenzene 
(diethylether, tetrahydrofuran, etc.), dimethyl sulfoxide and amide (N.N-dimethylformamide.) N-methyl 
pyrrolidone, such as N,N-dimethyl acetamido, 1,3-dimethylimidazolidinone, 3-methyl oxazolidinone, ester 
species (ethyl acetate, butyl acetate, etc.), Carbonic ester, ketone (diethyl carbonate, ethylene carbonate, 
propylene carbonate, etc.), hydrocarbon (acetone, 2-butanone, cyclohexanone, etc.) (hexane, petroleum 
ether, benzene, toluene, etc.), and these mixed solvents are mentioned. 

[0061 ] All the amounts of adsorption of coloring matter have preferred per [ unit surface area (1 m 2 ) / 0.01 ] 
- lOOmmol of a porosity semiconductor electrode board. As for the amount of adsorption to a 
semiconductor particulate of coloring matter, it is preferred that it is the range of per [ semiconductor 
particulate 1g / 0.01 ] - 1mmol. The sensitization effect in a semiconductor is fully acquired by considering 
it as the amount of adsorption of such coloring matter. On the other hand, if there is too little coloring 
matter, the sensitization effect will become insufficient, and if there is too much coloring matter, coloring 
matter which has not adhered to a semiconductor will float, and it becomes the cause of reducing the 
sensitization effect. A colorless compound may be added to coloring matter and coadsorption may be 
carried out to a semiconductor particulate in order to reduce interactions, such as condensation between 
coloring matter. An effective compound for this purpose is a compound with surface activity character and 
structure, for example, a steroid compound (for example, chenodexycholic acid) etc. which have a carboxyl 
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group are mentioned. 

[0062]After adsorbing coloring matter, amines may be used and the surface of a semiconductor particulate 
may be processed, in order to promote removal of excessive coloring matter. Pyridine, 4-t-butylpyridine, 
polyvinyl pyridine, etc. are mentioned as desirable amines. When these are fluids, it may use as it is, and it 
may dissolve and use for an organic solvent. 

[0063](C) A charge transfer layer charge transfer layer is a layer containing a charge transporting material 
which has the function to supplement an oxidant of coloring matter with an electron. It is necessary to 
secure a light transmittance state in this invention, and the thinner one of a charge transfer layer is 
preferred. Desirable thickness of a charge transfer layer is 0.001-50 micrometers, is 0.1-30 micrometers 
more preferably, and is 0.5-20 micrometers especially preferably. 

[0064]As an example of a typical charge transporting material which can be used by this invention, ** As an 
ion transport material, a solution (electrolysis solution) which ion of a redox couple dissolved, what is called 
a gel electrolyte with which gel of a polymer matrix was impregnated in a solution of a redox couple, a fused 
salt electrolyte containing a oxidation reduction counter ion, and also a solid electrolyte are mentioned. 
Carrier movement in ** solid other than a charge transporting material in which ion is concerned can also 
use an electron transport material and an electron hole (hole) transported material as a material in 
connection with electrical conduction. These can be used together. 

[0065](1) A fused salt electrolyte fused salt electrolyte is the most preferred for the purpose of a viewpoint 
of coexistence of photoelectric conversion efficiency and endurance to this invention. When using a fused 
salt electrolyte for an optoelectric transducer of this invention, For example, known iodine salt, such as 
pyridinium salt, imidazolium salt, a triazolium salt, etc. which are indicated to WO 95/No. 18456, 
JP,8-259543,A, electrochemistry, the 65th volume, No. 11, 923 pages (1997), etc., can be used. 
[0066]As fused salt which can be used preferably, what is expressed by either a following general formula 
(Y-a), (Y-b) and (Y-c) is mentioned. 
[0067] 
[Formula 5] 
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[0068]Q yl expresses the atom group who can form the aromatic cation of 5 or 6 membered-rings with a 
nitrogen atom among a general formula (Y~a). As for Q yl , it is preferred to be constituted by one or more 
sorts of atoms chosen from the group which consists of a carbon atom, a hydrogen atom, a nitrogen atom, 
an oxygen atom, and a sulfur atom. The five-membered ring formed of Q y1 , An oxazole ring, a thiazole ring, 
an imidazole ring, a pyrazole ring, an isoxazole ring, It is preferred that they are a thiadiazole ring, an 
oxadiazole ring, or a triazole ring, it is more preferred that they are an oxazole ring, a thiazole ring, or an 
imidazole ring, and it is preferred that they are especially an oxazole ring or an imidazole ring. As for six 
membered-rings formed of Q yl , it is preferred that they are a pyridine ring, a pyrimidine ring, a pyridazine ring, 
a pyrazine ring, or a triazine ring, and it is more preferred that it is a pyridine ring. 
[0069]A yl expresses a nitrogen atom or a phosphorus atom among a general formula (Y-b). 
[0070]A general formula (Y-a), (Y-b) and (Y-c) inner R yl - R y6 are alkyl groups (even if it is 1-24 carbon 
atoms and straight chain shape preferably and is branched state) which is not replaced [ substitution or ] 
independently, respectively. May be cyclic and For example, a methyl group, an ethyl group, a propyl group, 
An isopropyl group, a pentyl group, a hexyl group, an octyl group, a 2-ethylhexyl group, t-octyl group, a decyl 
group, dodecyl, a tetradecyl group, 2-hexyldecyl group, Alkenyl groups which are not replaced [ substitution 
or ], such as an octadecyl group, a cyclohexyl group, and a cyclopentylic group (it may be 2-24 carbon 
atoms and straight chain shape preferably, or may be branched state, and) For example, a vinyl group, an 
allyl group, etc. are expressed, and it is an alkyl group with 2-18 carbon atoms, or an alkenyl group with 2-18 
carbon atoms more preferably, and is an alkyl group with 2-6 carbon atoms especially preferably. 
[0071]Among R yl in a general formula (Y-b) - R y4 , a non-aromatic ring in which two or more connect with 
mutually and they contain A yl may be formed, among R yl in a general formula (Y-c) - R y6 , two or more may 
connect mutually and they may form a ring structure. 

[0072]A general formula (Y-a), (Y-b), inner Q yl and R y( - R y6 may have a substituent, and as an example of a 
desirable substituent, halogen atoms (F, CI, Br, I, etc.), a cyano group, and an alkoxy group (a methoxy 
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group.) aryloxy groups (phenoxy group etc.), such as an ethoxy basis, and an alkylthio group (a methylthio 
group.) Alkoxycarbonyl groups, such as an ethyl thio group (ethoxycarbonyl group etc.), carbonic ester 
groups (ethoxycarbonyloxy group etc.) and an acyl group (an acetyl group.) sulfonyl groups (a methane 
sulfonyl group.), such as a propionyl group and benzoyl Acyloxy groups, such as a benzenesulfonyl group (an 
acetoxy group, a benzoyloxy group, etc.), A sulfonyloxy group (a methane sulfonyloxy group, a 
toluenesulfonyloxy group, etc.), phosphonyl groups (diethyl phosphonyl group etc.) and an amide group (an 
acetylamino group.) Carbamoyl groups (N,N-dimethylcarbamoyl group etc.), such as a benzoylamino group, 
alkyl groups (a methyl group, an ethyl group, a propyl group, an isopropyl group, a cyclopropyl group, a butyl 
group, a 2-carboxyethyl group, benzyl, etc.), an aryl group (a phenyl group, a toluyl group, etc.), Heterocycle 
groups (a pyridyl group, an imidazolyl group, a furanyl group, etc.), alkenyl groups (a vinyl group, 1-propenyl 
group, etc.), etc. are mentioned. 

[0073]A compound expressed by a general formula (Y-a), (Y-b), or (Y-c) may form a polymer via Q yl or R yl 

-R y6 - 

[0074]Such fused salt can also be used together with fused salt which could use it alone, or could use it 
having mixed two or more sorts and which replaced an iodine anion with other anions. As an iodine anion and 
an anion to replace, Halide ion, NSC- (Ch, Br-, etc.), BF 4 - PF 6 - CI0 4 - 2 (CF 3 S0 2 ) N-, (CF 3 CF 2 S0 2 ) 2 N- 
CF3SO3-, CF3COO-, Ph 4 B- 3 (CF 3 S0 2 ) C-, etc. are mentioned as a desirable example, and it is more 
preferred that they are 2 (CF 3 S0 2 ) N- or BF 4 - Other iodine salt, such as Lil, can also be added. 
[0075]Although an example of fused salt preferably used by this invention is given to below, it is not 
necessarily limited to these. 
[0076] 
[Formula 6] 
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[0080] 

[Formula 10] 
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[0083]It is more desirable not to use a solvent for the above-mentioned fused salt electrolyte. Although the 
solvent mentioned later may be added, as for the content of fused salt, it is preferred that it is more than 50 
mass % to the whole electrolyte composition, and it is preferred that it is especially more than 90 mass %. It 
is preferred that more than 50 mass % is iodine salt among salts. 

[0084]It is preferred to add iodine to an electrolyte composition, as for content of iodine, it is preferred that 
it is [ as opposed to / the whole electrolyte composition / in this case ] 0.1 to 20 mass %, and it is more 
preferred that it is 0.5 to 5 mass %. 

[0085](2) As for an electrolysis solution, when using an electrolysis solution for an electrolysis solution 
charge transfer layer, it is preferred to comprise an electrolyte, a solvent, and an additive. An electrolyte of 
this invention is the combination (as an iodide) of I 2 and an iodide. [ Lil and ] Metal iodides, such as Nal, KI, 
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Csl, and Cal 2 , or tetra alkylammonium iodide, Iodine salt of the 4th class ammonium compounds, such as 
pyridinium iodide and imidazolium iodide, etc., Combination of Br 2 and a bromide (as a bromide) [ LiBr and ] 
Metal bromides, such as NaBr, KBr, CsBr, and CaBr 2 , Or others which are the bromine salt of the 4th class 
ammonium compounds, such as a tetra alkylammonium star's picture and a pyridinium star's picture, etc., 
Sulfur compounds, such as metal complexes, such as a ferrocyanic acid salt-ferricyanic acid salt and 
ferrocene ferricinium ion, sodium polysulfide, and alkyl thiol alkyl disulfide, viologen coloring matter, 
hydroquinone quinone, etc. can be used. An electrolyte which combined iodine salt of the 4th class 
ammonium compounds, such as I 2 , Lil, pyridinium iodide, imidazolium iodide, also in this is preferred in this 
invention. An electrolyte mentioned above may be mixed and used. 

[0086]desirable electrolytic concentration of more than 0.1 M is below 15M, and more than 0.2M is below 
10M still more preferably. Addition concentration of desirable iodine in a case of adding iodine to an 
electrolyte is less than more than 0.01M0.5M. 

[0087]As for a solvent used for an electrolyte, it is desirable for a dielectric constant to be high in improving 
ionic mobility low, and for viscosity to be a compound which improves effective-carriers concentration and 
can reveal outstanding ion conductivity. As such a solvent, carbonate compounds, such as ethylene 
carbonate and propylene carbonate, Heterocyclic compounds, such as 3-methyl-2-oxazolidinone, dioxane, 
Ether compounds, such as diethylether, ethylene glycol dialkyl ether, Propylene glycol dialkyl ether, 
polyethylene-glycol dialkyl ether, Chain ether, such as polypropylene-glycol dialkyl ether, Methanol, ethanol, 
ethylene glycol monoalkyl ether, Propylene glycol monoalkyl ether, polyethylene-glycol monoalkyl ether, 
Alcohols, such as polypropylene-glycol monoalkyl ether, Ethylene glycol, propylene glycol, a polyethylene 
glycol, A polyhydric alcohol class of a polypropylene glycol, glycerin, etc., acetonitrile, Aprotic polar 
substances, such as nitryl compounds, such as guru taro dinitrile, methoxy acetonitrile, propionitrile, and 
benzonitrile, dimethyl sulfoxide, and sulfolane, water, etc. can be used. 

[0088]At this invention, it is J. Am. Ceram. Soc. and 80. (12) Basic compounds, such as ter-butylpyridine 
which is indicated to 3157-3171 (1997), 2-picoline, a 2,6-lutidine, can also be added, in a desirable density 
range in a case of adding a basic compound, more than 0.05M is below 2M. 

[0089](3) It can also be used in gel electrolyte this invention, making an electrolyte able to gel with 
techniques, such as polymer addition, oil gelatinizing agent addition, a polymerization containing 
polyfunctional monomer, and crosslinking reaction of polymer (solidification). When making it gel by polymer 
addition, it is "Polymer Electrolyte Revi ews-1 and 2" (J. R.MacCallum and C.A. Vincent), [jointly and ] 
Although a compound indicated to ELSEVIER APPLIED SCIENCE can be used, especially polyacrylonitrile 
and polyvinylidene fluoride can be used preferably. By oil gelatinizing agent addition. It is J. Chem Soc. 
Japan, Ind. Chem.Sec, 46,779(1943), J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem.Communwhen making it gel. . 1993, 390, Angew. Chem. Int. Ed. Engl., 35-1949 (1996), Although Chem. 
Lett, 1996, 885, J. Chm. Soc, Chem. Commun, 1997, and a compound indicated to 545 can be used, a 
desirable compound is a compound which has amide structure in molecular structure. 
[0090](4) In hole transporting material this invention, a hole transporting material of a solid which combined 
organicity, inorganic matter, or these both can be used instead of ion-conductive electrolytes, such as 
fused salt. 

[0091 ](a) As an organic hole transporting material applicable to organic hole transporting material this 
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invention, The N,N'-diphenyl N, N'-bis(4-methoxypheny)-(1,1'-biphenyl)-4,4'-diamine (J. Hagen etal., 
Synthetic Metal 89 (1997) 215-220), A 2,2',7,7'-tetrakis (N,N-di-p-methoxy phenylamine) 
9,9'-spirobifluorene (Nature, Vol.395, 8 Oct.1998, p583-585, and WO97/10617), An aromatic diamine 
compound which connected the 3rd class aromatic amine unit of 1 ,1-bis{4-(di-p-tolylamino) phenyl} 
cyclohexane (JP,59-1 94393,A), 4,4, aromatic amine which two or more fused aromatic rings replaced by a 
nitrogen atom including two or more tertiary amine represented with **BISU [(N-1-naphthyl) 
-N-phenylamino] biphenyl (JP,5-234681 ,A), Aromatictriamine (U.S. Pat. No. 4,923,774, JP,4-308688,A), 
N,N'-diphenyl N which have starburst structure with a derivative of triphenylbenzene. Aromatic diamine, 
such as N'-bis(3-methylphenyl)-(1 ,1 '-biphenyl)-4,4'-diamine (U.S. Pat. No. 4,764,625), alpha, alpha, alpha', 
alpha '- tetramethyl alpha and alpha'-bis(4-di-p-tolylamino phenyl)-p-xylene (JP,3-269084,A), As a 
p-phenylene diamine derivative and the whole molecule, a triphenylamine derivative unsymmetrical in three 
dimensions (JP, 4-1 29271 ,A), A compound which an aromatic diamino group replaced by a pyrenyl group 
(JP,4-1 75395,A), Aromatic diamine which connected the 3rd class aromatic amine unit by ethylene 
(JP, 4-2641 89,A), Aromatic diamine which has styryl structure (JP.4-290851 ,A), A benzylphenyl compound 
(JP, 4-3641 53,A), a thing which connected tertiary amine by a fluorene group (JP,5~25473,A), Triamine 
compound (JP,5-239455,A), pith dipyridyl aminobiphenyl (JP,5-320634,A), N, N, and N-triphenylamine 
derivative (JP.6-1 972,A), Aromatic amine shown in aromatic diamine (JP.7-1 38562.A) which has FENO 
affected gin structure, a diaminophenyl phenanthridine derivative (JP,7-252474,A), etc. can be used 
preferably. 

[0092]An alpha-octylthiophene and alpha, and omega-dihexyl- alpha-octylthiophene (Adv. Mater. 1997, 9, 
N0.7, p557), A hexadodecyl DODESHI thiophene (Angew.Chem. Int. Ed. Engl. 1995, 34, No.3, and p303-307), 
Oligo thiophene compounds, such as 2,8-dihexyl ANSURA [2,3-b:6,7-b'] dithio Foehn (JACS, Vol120, 
NO.4-1998, p664-672), Polypyrrole (K. Murakoshi et al.,;Chem.Lett. 1997, p471), "Handbook of Organic 
Conductive Molecules and Polymers Vol.1, 2,3, 4" (NALWA work.) Polyacethylene indicated to WILEY 
publication, and its derivative, Poly (p-phenylene) and its derivative, poly (p-phenylenevinylene) and its 
derivative, poly thienylene vinylene and its derivative, a polythiophene and its derivative, poly aniline, and its 
derivative, Conductive polymers, such as a polytoluidine and its derivative, can be used preferably. 
[0093]In order to control a dopant level to an electron hole (hole) transported material as indicated to 
Nature, Vol.395, 8 Oct. 1998, and p583~585. Add a compound containing a cation radical like tris 
(4-bromophenyl) aminium hexachloro antimonate, or, In order to perform potential control on the surface of 
an oxide semiconductor (compensation of a space charge layer), a salt like Li [(CF 3 S0 2 ) 2 N] may be added. 
[0094](b) A p type inorganic compound semiconductor can be used as an inorganic hole transporting 
material inorganic matter hole transporting material. As for a p type inorganic compound semiconductor of 
this purpose, it is preferred that a band gap is not less than 2 eV, and it is preferred that it is not less than 
2.5 more eV. Ionization potential of a p type inorganic compound semiconductor needs to be smaller than 
ionization potential of conditions to a coloring matter adsorption electrode which can return an electron 
hole of coloring matter. Although the desirable range of ionization potential of a p type inorganic compound 
semiconductor changes with coloring matter to be used, generally it is preferred that it is [ not less than 4.5 
eV ] 5.5 eV or less, and it is preferred that it is [ not less than 4.7 more eV ] 5.3 eV or less. A desirable p 
type inorganic compound semiconductor is a compound semiconductor containing copper of monovalence, 
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As an example of a compound semiconductor containing copper of monovalence. ** Cul, CuSCN, CuInSe 2 , 
Cu(In, Ga) Se 2 , CuGaSe 2 , Cu 2 0, CuS, CuGaS 2 , CuInS 2 , CuAISe 2 , etc. are mentioned. Also in this, Cul and 
CuSCN are preferred and Cul is the most preferred. As other p type inorganic compound semiconductors, 
GaP, NiO, CoO, FeO, Bi 2 0 3 , Mo0 2 , Cr 2 0 3 , etc. can be used. 

[0095]As for desirable Hall mobility of a charge transfer layer containing a p type inorganic compound 
semiconductor, more than 10 " 4 cm 2 /V-sec is below 10 4 cm 2 /V-sec, More than 10 " 3 cm 2 /V-sec is below 10 
3 cm 2 /V-sec still more preferably. Desirable conductivity of a charge transfer layer of more than 10 " 8 S/cm 
is below 10 2 S/cm, and more than 10 " 6 S/cm is 10 or less S/cm still more preferably. 

[0096](D) A transparent substrate is optically used for a counter electrode of an element of transparent 
counter electrode this invention [ a transparent conductive material and if needed ] like the aforementioned 
transparent conductive base material. As a conducting material used for a counter electrode transparent 
conductive layer, thin films, such as metal and carbon (for example, platinum, gold, silver, copper, aluminum, 
magnesium, rhodium, indium, etc.), or conductive metallic oxide is mentioned. This desirable is conductive 
metallic oxide (what doped fluoride to an indium tin multiple oxide and tin oxide) with transparent character. 
An example of a desirable transparent substrate is glass or a plastic described by a paragraph of a 
transparent conductive base material, applies or vapor-deposits the above-mentioned conducting agent to 
this, and uses it for it as a transparent counter electrode. Although thickness in particular of a counter 
electrode transparent conductive layer is not restricted, 0.02-10 micrometers is preferred. When a counter 
electrode conductive layer is metal, a thin layer is used so that it may become transparent. Surface 
resistance of a counter electrode is so good that it is low. As a range of desirable surface resistance, it is 
below 80ohms / **, and is below 20ohms / ** still more preferably. It is preferred like a transparent 
conductive base material to provide a metal lead. 

[0097](E) In order to prevent other layer pair poles and a short circuit of a conductive substrate, it is 
preferred to paint a thin film layer of a conductive substrate and a semiconductor precise between 
photosensitive layers as an under coat beforehand for the purpose of preventing degradation by an 
electrolyte of a conductive layer etc. Ti0 2 , Sn0 2 , Fe 2 0 3 , W0 3 , ZnO, and Nb 2 0 5 are preferred as an under coat, 
and it is Ti0 2 still more preferably. An under coat can be painted, for example by Electrochimica Acta 40, the 
spray pyrolysis method, a sputtering technique which are indicated to 643-652 (1995), etc. Desirable 
thickness of an under coat is 5-1000 nm, and its 10-500 nm is still more preferred. A spacer layer for 
prevention from an electric short circuit can also be provided between a photosensitive layer and a counter 
electrode layer. 

[0098] Functional layers, such as a protective layer, an antiref lection layer, and an ultraviolet absorption 
layer, may be provided in both a conductive substrate, and both [ one side or ] which act as an electrode. 
Vacuum deposition, the sticking method, etc. can be used for formation of such a functional layer according 
to its construction material besides the applying methods, such as the slide hopper method and the 
extrusion method. 

[0099](F) Double an internal structure of an example optoelectric transducer of an internal structure of an 
optoelectric transducer with the purpose, and various gestalten are possible for it. An example of laminated 
constitution is shown in drawing 2 - 5. 

[0100]The photosensitive layer 20 which becomes one side of the substrate 50 with water-white drawing 2 
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from a dye sensitizing porosity semiconductor via the transparent conductive layer 10 is covered, The 
charge transfer layer 30 is placed by the lower layer, the transparent substrate 50 which supported the 
counter electrode conductive layer 40 of a light transmittance state as a counter electrode to the bottom of 
the heap is arranged, and these electrode layers are the cells of structure laminated by taking electrical 
junction mutually. Even if it may be the same substance, or it may differ, those substrates 50 are also the 
same and 10 and 40 of a transparent conductive layer differ from each other (for example, glass and a 
transparent plastic film should put together), it is good. Composition of drawing 3 is an example for which 
two sorts of photosensitive layers are used. The photosensitive layer 20a and the photosensitive layer 20b 
are covered by both sides of the water-white base material 50 via the transparent conductive layer 10, It is 
the composition which consists of 2 sets of optoelectric transducers by which the water-white base 
material 50 which the charge transfer layer 30 was placed by each outside, and formed the counter 
electrode transparent conductive layer 40 in both outermost part as a counter electrode has been arranged. 
In this element, two sorts of photosensitive layers may be photosensitive layers from which a sensitization 
wavelength area differs, and may be the same photosensitive layers of a sensitization wavelength area. 
Although an optoelectric transducer of drawing 4 comprises 2 sets of optoelectric transducers like drawing 
3, a transparent counter electrode is arranged inside and it arranges a photosensitive layer and a 
transparent conductive base material outside. Drawing 5 is the composition in which a transparent 
conductive base material and a transparent counter electrode of laminated constitution of drawing 2 were 
made to insert the metal lead 1 1. Although it has emphasized that width of a metal lead is intelligible by a 
diagram, the occupation area (at the having seen from the light incidence side time) is made into 20% or less. 
[0101]Since an optoelectric transducer of this invention is transparent, light can be entered from any side, 
but in order to raise generation efficiency, it is preferred to arrange so that a stronger light may enter from 
the transparent conductive base material side (namely, the photosensitive layer side). For example, when 
applying to a windowpane, it is preferred at the time of composition of drawing 2 to turn a transparent 
conductive base material to the outdoors, and to turn a transparent counter electrode indoors. 
[0102][2]It is made to make a photoelectric cell of photoelectric cell this invention work to the 
above-mentioned optoelectric transducer in an external circuit. As for a photoelectric cell, in order to 
prevent degradation of a structure and vaporization of contents, it is preferred to seal the side with polymer, 
adhesives, etc. The external circuit itself connected to a conductive substrate and a counter electrode via 
a lead may be publicly known. A thing it was made to make generate especially under sunlight among 
photoelectric cells is a solar cell. When applying an optoelectric transducer of this invention to an outdoor 
solar cell, the transmitted light can be used for other systems (lighting using infrared rays from a thermal 
storage system and a roof, etc.). Especially an optoelectric transducer of the light transmittance state of 
this invention by using as a windowpane or using as an optoelectric transducer of film state stuck on the 
conventional windowpane, "Optical power generation glass" which has a function of a window with moderate 
transparency and a light blocking effect, a power generation function, a colorful interior function, etc. can be 
constituted. 

[01 03][3] An optoelectric transducer of photosensor this invention can be used also as a light transmission 
type photosensor. Characteristic application is possible as a large area sensor (namely, position sensitive 
type sensor) which has the arrangement of a pixel unit especially. For example, an external light, a luminosity, 
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and its distribution are monitored, this information is fed back to control of apparatus, putting an 
optoelectric transducer of this invention on a window of a building or a device, or a front face of apparatus, 
and holding the permeability of light, and it becomes possible to control the target phenomenon. 
[0104]An image sensor can be formed by making two or more these arrange the above-mentioned 
photosensor in two dimensions as one pixel. Thereby, two-dimensional picture information can be obtained 
as an electrical signal. 
[0105] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not limited to 
these. At this example, the transparent photoelectric cell which consists of lamination of drawing 5 was 
assembled in the following procedure. 

[01 06] 1 . One side of a PET sheet with a thickness of 80 micrometers which supported the transparent 
conductive base material and the production Si0 2 film of the transparent counter electrode is covered with 
the mask of the polyimide film which provided the lead pattern, With the vacuum deposition method, 
platinum was vapor-deposited via the mask and the platinum lead pattern (0.4 mm in width and 500 nm in 
thickness) was created. Besides, the whole surface is uniformly coated with the thin film of indium tin oxide 
(ITO) by vacuum sputtering process, Surface resistance about 8ohm/[ 200 nm in thickness and ] **, and 
light transmittance covered 90% (wavelength of 500 nm) of conductive ITO film on one side of the base 
material which provided the lead pattern, and formed the transparent conductive base material (transparent 
counter electrode). This transparent conductive base material (transparent counter electrode) was 93% in 
the transparent numerical aperture (rate that the area except a lead pattern occupies to a whole base 
material surface product). 

[01 07]2. In accordance with the manufacturing method of a statement, in the J.Am. Ceramic Soc.80 volume 
of preparation C.J.Barbe and others of titanium dioxide particle content coating liquid, and the paper of 
p3157, Titanium tetra isopropoxide was used for the titanium material, the temperature of the 
polymerization reaction in the inside of autoclave was set as 230 **, and the titanium dioxide dispersed 
matter of 1 1 % of the weight of titanium dioxide concentration was compounded. The average size of the 
primary particle of the obtained titanium dioxide particles was about 10 nm. 30% of the weight of the 
polyethylene glycol (the average molecular weight 20,000, the Wako Pure Chem make) was added and 
kneaded to the titanium dioxide to this dispersed matter, and viscous coating liquid was obtained. 
[01 08]3. The coating liquid of the above 2 is applied to the ITO covering surface side of the transparent 
conductive base material produced by the production above 1 of the titanium dioxide electrode by a 
thickness of 50 micrometers with a doctor blade method, After drying for 60 minutes at 25 **, it 
heat-treated for 60 minutes at 1 50 ** under the exposure of ultraviolet rays, and the thin layer of the 
porous titanium dioxide was formed on the PET sheet base material. The coating volume of the titanium 
dioxide was 4 g/m 2 , and thickness was 3 micrometers. 

[0109]4. As sensitizing dye which has absorption in the preparation long wavelength side of a coloring 
matter adsorption solution to 750 nm, and has an absorption peak in blue - green regions, Ru complex 
pigment (coloring matter R-1) of the above-mentioned example was dissolved in the mixed solvent of dry 
acetonitrile:t-butanol (1:1) by concentration 3x10 " 4 mol/L, and the coloring matter adsorption solution was 
prepared. 
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[01 1 0]5. The titanium dioxide electrode of the adsorption above of coloring matter was immersed in the 
above-mentioned coloring matter solution for adsorption, and was neglected at 40 ** under stirring for 3 
hours. Thus, after making coloring matter stick to a titanium dioxide particulate layer, the electrode was 
washed by acetonitrile and the dye sensitizing titanium dioxide electrode was produced. 
[01 1 1]6. It was failed to scratch a part of Ti0 2 layer of the production dye sensitizing Ti0 2 electrode of a 
photoelectric cell, and the euphotic zone of 12.0 cm of acceptance surface product 2 (3.0x4.0 cm) was 
formed. In the acceptance surface, it became the shape from which the 0.4-mm-wide platinum lead was 
arranged in the pitch (cycle) of 5 mm in parallel with the 3.0-cm neighborhood of an acceptance surface, this 
titanium dioxide electrode and transparent counter electrode (what was produced by 1.) were piled up so 
that a photosensitive layer and a counter electrode transparent conductive layer might face mutually 
according to the lamination of drawing 5 (a platinum lead laps mutually and faces each other — as). Among 
these substrates, as a frame-shaped spacer, it inserted and the polyethylene film (10 micrometers in 
thickness) of thermo-compression-bonding nature was piled up so that a photosensitive layer might be 
surrounded, and two or more substrates which heated the spacer part at 120 ** and were laminated were 
stuck by pressure, and it fixed. Furthermore, the seal of the edge part of a cell was carried out with epoxy 
resin adhesive. 

[01 12] Next, it let the stoma for electrolysis solution pouring in beforehand provided in the corner part of the 
spacer pass, and the room temperature fused salt electrolyte constituent which comprises the presentation 
of Y7-2/Y8-1 / iodine =15:35:1 (weight ratio) was infiltrated into inter-electrode space by a 50 ** basis using 
capillarity. All of the above cell fabrication process and the process of electrolysis solution pouring were 
carried out in above-mentioned dew point-60 ** dry air. The cell was attracted under the vacuum after 
pouring of fused salt for several hours, the inside of a cell was deaerated, and low melting glass stopped the 
stoma for pouring in after the end. The transparent optoelectric transducer (transparent photoelectric cell) 
of this invention which uses a transparent plastic as a base material as mentioned above was produced 
(example 3). 

[0113]The transparent optoelectric transducer of this invention was produced using the long wavelength 
coloring matter R-10 which changes to R-1 used in the above-mentioned example as sensitizing dye, and 
has [ way / similar ] absorption in the visible region up to 900 nm (example 4). The photoelectric cell 
(examples 1, 2, 5-9) and the photoelectric cell for comparison (comparative examples 1 and 2) of this 
invention were produced combining a thing without a platinum lead, the thing which changed the pattern, and 
the thing which changed the thickness of the titanium dioxide layer, as shown in Table 1. 
[0114]Thus, the result of having measured the transmissivity of the opening at 650 nm of the produced 
photoelectric cell with the spectrophotometer with an integrating sphere is shown in Table 1. In the cell 
using the coloring matter R-1, the transmission color was deep red, and it was deep green in the cell using 
R-10. 

[01 1 5]7. The xenon lamp (USHIO electrical and electric equipment) of the measurement 500W of 
photoelectric conversion efficiency was equipped with the compensation filter for sunlight simulations 
(AM1.5direct by Oriel), and the incident light intensity to the cell irradiated with the imitation sunlight 
adjusted to 100 mW/cm 2 . The electric generating power of the produced photoelectrochemical cell was 
inputted into the current potential measuring device (sauce major unit 238 type made from a case rhe), and 
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current/ voltage characteristics were measured. The light energy conversion efficiency (eta) searched for 
by this was indicated to Table 1 with the contents of the component of a cell. Light energy conversion 
efficiency is searched for from the incidence energy to all the light sensing portions in connection with 
photoelectric conversion. 

[01 1 6]8. In order to evaluate the homogeneity within a field of the transparency of the organoleptics cell of 
the transparency by viewing, and transparency, the character array pattern for a test was put on the 
position 30 cm behind a cell, and the ease of carrying out of distinction when a cell is penetrated and this 
test pattern is seen was evaluated in five steps of 1 (distinction is difficult)— 3 (distinction is possible)-5 
(distinction — easy). This result was combined with Table 1 and indicated. 
[0117] 
[Table 1] 
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[01 18]The following things are clear from the result of Table 1 . 

1) Examples 1-9 have given more than half, i.e., the comparatively good energy conversion efficiency of not 
less than 3%, of the greatest efficiency (6%) obtained using the cell 7 with a metal lead of this invention, while 
each maintains three or more visual judgments sufficient transparence. On the other hand, in the 
comparative examples 1 and 2, conversion efficiency is also low and the transparency of viewing is also bad. 

2) Also in the series of the cell in which a photosensitive layer has sufficient transmissivity in 650 nm of a 
light range, in a cell with a low penetration numerical aperture, the penetrable evaluation by viewing is low 
and efficiency also falls simultaneously from comparison of Example 3, Example 9, and the comparative 
example 1. Especially in the comparative example 1, coexistence of permeability and efficiency is not 
attained any longer. 

3) When the transmissivity measured at 650 nm is less than 20% like Examples 7 and 8, while efficiency is 
high enough, permeability gets a little bad. Example 8 had the transmissivity of 18% in 700 nm, although 
transmissivity was less than 9% and 10% in 650 nm. 

[0119]Thus, it turns out that the light transmittance state optoelectric transducer according to the 
conditions of this invention gives good performance in respect of coexistence of a light transmittance state 
and conversion efficiency from the result of the above-mentioned example. The same result was obtained 
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also when clear glass was used as a substrate. 
[0120] 

[Effect of the Invention]By this invention, the optoelectric transducer and photoelectric cell of a light 
transmittance state excellent in the energy conversion efficiency are provided. The optoelectric transducer 
of this light transmittance state is applicable to a window, an interior article, etc. which have a power 
generation function. 
[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the desirable composition of the optoelectric transducer of this 
invention. 

[Drawing 2] It is a sectional view showing one example of everything but the composition of the optoelectric 
transducer of this invention. 

[Drawing 3] It is a sectional view showing one example of everything but the composition of the optoelectric 
transducer of this invention. 

[Drawing 4] It is a sectional view showing one example of everything but the composition of the optoelectric 
transducer of this invention. 

[Drawing 5] It is a sectional view showing one example of everything but the composition of the optoelectric 
transducer of this invention. 
[Description of Notations] 

10 ... Transparent conductive layer 

1 1 ... Metal lead 

20, 20a, 20b ... Photosensitive layer 

21 ... Semiconductor particulate 

22 ... Coloring matter 

23 ... Charge transporting material 
30 ... Charge transfer layer 

40 ... Counter electrode transparent conductive layer 
50 ... Transparent substrate 
60 ... Under coat 



[Translation done.] 
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7°^X^'y ^W©gB^S«©HBtWI4^«^fttl^ 

T S S o n x h W t B y - ^BR 7 p - h stf 7 X *W S 

li±^Wil tt%lc b, li* ;l/^tc^M^ 

OffltLTH rh77t^Wr;l/n-X (TAC) , 
^'JX^l/VfW^Wh (PET) , *'Jlfl/yf 

y^u-h (pen) , yy^^^f'y^iyxf^ 

(SPS) , *'J7x-l/^;V7^K (pps) , 

(PC) , tfV7VU-h (PAr) , *°'JX;V7 

*y (psf) , ^'jixf;vx;i'7ty (pes) , *°yx 
-r/HSF (pei) , mVitfVtlsyjy, 7nh\t 
7i7+->»$5 0 

[0 0 3 0] SHi!»1ttt^#f*©gin^T^S 

U - F ¥ff *S«^©^ * - Z/Uffit S c 

fc*W$Li/\ ^«U-F©tfKB7;l/5-y^ SI 
Sg, ^ fi^ --y^r;m©^JS*W$L(/\ ^MV- 

Fimmmmmm. wvzyyym-vwmu ^© 

± iz y y F - y L feUftX X\ £ B I T0M^©5S 
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[0031] smv-vzwrnLTcflsftii., wm, 

- KtfgWgfc ^feSfiJ^a, 2 o %WrtT$s c i: 
S?j)Jgfc©i£fc-grt/^5>, l %jjLLioWjrF*W£L 

t/\ Hf*fl^a, »M^10/im^S 1 mm, Jp^O.lft 
[0 0 3 2] (B) Ji^/l 

J£?L©?§£«3^ LTMKfc^Tgc 

[0033] (1) 

^no*;i/ny-K (mm, mm, ^yy\m 

^zymxvvy^k, ^-^ymts^'y^h, =f-z 
vmi-hvvi*. mym/wvu -*7m%vvi* 

[0 0 3 4] ^L^BCft^ny-FfcLT, 
-yh'J'JA, ^Tv^A, x;t7\ 

vZfroymMi, *F37A, «\ », & ryft 
f 5 ? a^?© y yft* , jtfy^A-tss^aa-i'v 

[0 0 3 5] *^tffl^?,^f*©Wgcb^Jlf*M 
Ti0 2 , Sn0 2 , Fe 2 0 3 , WOs, ZnO, Nb 2 Os , V2O5, Cd 
S, ZnS, PbS, Bi2Ss, FeS2, CdSe , ZnSe, SnSe, CdT 
e, GaP, InP, GaAs, TiSrOs, KTiOs, CuInS2, CuInSe2 
^T&D, «t D£?SL< «Ti0 2 , Sn0 2 , WOs, ZnOSfcfct 
NbzOsT&D, «fc£?£L<«Ti02T*££o cltl?>©# 
S« 2«JXt^&LTffl^Tfci < , gfdUI^HiS 
f*ft^©«!^f*fcLTffl^Tfc^\ 

[0036] *3zmicm^¥mm±m£mTi>m£M> 50 



a^lSHAWS L(/^\ SBnXK M#f«ffi, x* 

[0 0 3 7] Wf*ISS?©SSa-)l5^nm~fim©^ 

-^-TffeSAV K^ffi«l^RtfyiL/tfc^©B@fr 
P>5R46fc-^S?©¥^8Sa 5 ~200nmT*S©*$f 
SL<, 8~100nmftUD»£L(/\ £/t^grj«^©¥ 

«ffflte? ©¥±§ssao. 01-20 fim*w 

[0038] ss^^oaas zwm&jLVffliLttM 

□ LTti < , C (^8?©TO^ X'a 5 nm 

[0039] ^mitwm^immtLTii, ms®* 

© ry-;i/-^;Wi©^#j 7?**J»a (1998^) , g 
ffiff«ffi£© ry>~^>ffit y^S 

ffij (1995^) ^KBIO^I/-^ ^*JS^O 

XmiSWj , ST«9$>, H35#, H9^, 1012-1018 
H (1996^) ICtmWfr-VfrmmfZL^c S^De 

[0 0 4 0] ^fyWMWK?*m^*vo^ ±f2V~ 

mt^-^y mtt&mmh mmmi& a^m 

• TtVfty • -b^5-y^ • V9-X7V-, H80#, H 

12-Ef, 3157-3171S (1997^) tcfeig©^^ 
■9-1' h U- • *7 • vf'J7*X ®10 

#, ®9^, 2419~2425MtCfe«©^fe»SLV\ 
[0 0 4 1 ] ( 2 ) ¥«{*«i?Ji©ffM 

¥«f*Wi?©»»r«S 7c t± n n ^ F WHtt^# 

tt, »Htt^#f*©Mtt^^#JlL/cJi^, rgs©« 
M^SA^Jt«fl^faT?a6So §S©«flfKf?£fc LTti, 

[0 0 4 2] ^tltLTii, 7]<Xtt^a©W«!§ffi 
(M^t^^y-;K x^y-;K -f V7°Ptf;l/7;l/n 
-;K ->^nn^?x 7-fehxhU;K ft 

[0 0 4 3] iflJ^tLTIi, 77°y^-i/ay^t 
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-4589^^Fl^tlTI/^y-r-¥-/^-fe *B#fF268 
1294^1, 112761419^, |W]2761 791^f ^tdfH*©X ^-T F 

bV\ 

[0044] Wf*wi?©/ia¥/itpi5-r\ eg© 

sas¥Wf*as? (ss^aaas-'W^-, ma 
M) ittsm? a »/■ l t> -r a c 1 & t % 

[0 0 4 5] -«fc¥*f«J«/i©jP3 (S&fcMOj? 

^t^ib) *w<asist*fie»ffiasfcD<Da#fe 20 

«?©?J/«li*W fc i6«^BIS#fc «fc S n X fe 

<aa 0 *fgH^Ta, jtajfttsssEffi-rsjesi^fet), 

fdbt> ¥£fMS?*©ff£b^JP£l;J:0.1~25fim 
«tt)ifSL<tt0.3~20|imTf*t), SSKffS 
b< «0.5~15fimT;i&D, ft £ b < fctl—lO ju. mT 
££ 0 ¥»f*»?©3t## 1 m 2 mitQWfimitOA-S 
Og*W£b<, l~12gtf<fcD»£b^ 0 
[0 0 4 6] ±f2©¥*fMH?£*«tt£#tt±^ 30 

*bfcf£T-¥Wtt»?^±£«?efycStt2#s 1 1 
fete, ii8fio^fa»Mgitt*f5iJ#« 

/ci^c, Mffla^SST. b^MSfiK©^H«:40 
°CJ-X±700°COTTfeD> <£D£?£b< ai00°CK±600 

ffiTSa^a^SSMIfTT-CMM^tc: «fc 5 nTfcgfc 
45o 40 

[0047] iffMSfia, fincMs^ftw 

^Sffi^*fbT#^Sj± (roughness factor) tflOfgJX 

±T$20»$K, 3 6 10(HSfiU:Tf *80ffjf 

£©±Pl«#t«l«%^, aft iooo{§git 



10 

[0 0 4 8] (3) fell 
Onm~700nm©P E gt) , fiSji^lO%iU±^^rSft©1S«* 

[0 0 4 9] l9 bfcfefg«W*ft8?©iESt*fb 

Tlttrflit;j»>ff? J jjI , V.cf='iMJ,t i interlocking group ' 

**ri/rvs©aw$u\, »sb^is^st bra, 

COOHJS, OHS, SOsHS, ^TVi, ~P(0)(0H)2S, -OP 
(0)(0H) 2 S, v^-^>A, tKO+f 

TfcCOOHS, -P(0)(0H) 2 S, -0P(0)(0H) 2 S^#fc:£?£ 

u\> ctip.©a«r;i/*u^«^tii^ffMbT^T 

fe«t<, £^57?FW£JfMbT^Tfc£(/\ SfctfU 

hm^m zwav^oic mmtt^t & a 

d©g|5^iS#aibTfej;^o 
[0 0 5 0] J-XT, ««lKffl^SffSU^ii!BfeS* 

M*-f£*S#ffF4927721^, |W|4684537^, 115084365 

|W]5350644^, |W]5463057^, 1115525440^-, f#P w W7 
-249790*f. #8^10-504512^, ISMf 1^98/50393^^ 

[0051] 2t>ic*mHTf8v-~%^-vhmimm 

tiTfe-ISS ( I ) : 
(Ai) P Ru(B-a)(B-b)(B-c) • • • (I) 
tj;Da$tia©AWSbl/\ CI) fp. A 1 ac 

1, SCN, HzO, Br, I, CN, NCO&J;tfSeCNfr?.&£g£fr 

saan^Effi^Sbx P ao~3oitT£5„ b- 

a, B-bfc^riB-ca^n^MSiitcTfeSB-l-B-lO : 
[0 0 5 2] 

[ftl] 
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[0053] atfcu rh i*fcmm?%rcitw&&* 
a 7 ~ 1 2 (Dwm $ /c a MHi© t ? )v%->vm, & % v 



12 




js (xtsm, mm&) t^^\ ) fctossftsft:^ 
^sat^nfe^aEffi^^sfo B- a , B-b^cttfB-c 

[0 0 5 4] W«^SS§f*fe^©»SL^Hf*M^J-XT 

[0 0 5 5] 
[ft 2] 



(8) f# H 2001-320068 

(A 1 ) p Ru(B-a)(B-b)(B-c) - (I) 



CN 
SCN 
SCN 
SCN 



B-7 

B-7 



B-7 

B-7 



R-9 
R-10 
R-11 
R-12 
R-13 



[0 0 5 6] 



[ft 3] 

30 





HOOC COOH HOOC COOH 





H 3 C,CH 3 



"XV" X^COOH 



H3C CH3 



Us, 



[0 0 5 8] (b) ^yfefg 

# y ^ So *5£HJ1T»S L < flj V £> ftS *° 
y^fVMOMtt, WlfWl 1-35836^, 1-158 
395^1, #^¥11-163378^1, #H¥l 1-214730^ WIS 
Tl 1-214731^ Wtlffff892411^l3cit;iq]911841^0 

•OVTli. I7'IA' /N-V-(F.M.Hamer)# r-\f 

H • U WtV F • 3y/^yX(Heterocyclic Compou 



ntls Cynninr Dyes and Rclaird ((impounds; , > :l >' 
• ^4 y— • • '9-yX(John Wiley & Sons)?±- 

^3.-3 — 7, PVFX 1 9 6 4^fiJ, r- • ■ 
X^— V-(D.M. Stunner) # r^fnW^'J'yi' • 3 

y/^yX'-x^y+^ • htf-y^x • -fy • 'Nfn* 

-f^U-y^ • h y — (Heterocyclic Compounds-Sp 

ecial topics in heterocyclic chemistry) J , f§18 

Ms mnWs ?|482^5515H, ^ay ->yyy--7 

y F • +J-yX(John Wiley & Sons)tt--a-3-^ 

ovFX i977^fij, rn-yX-y-5xhy--^X- 

f]~ $y • >X(Rodd s Chemistry of Carbon 
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Compounds) J 2nd. Ed. vol . IV, part B, 1977f[|, 3115^ 
S369fr£422H, x;M?lf7 • WxyX'/VJ'y^ 

• fty/^X— • -fy^ (Elsevier Science Publishing C 
ompany I nc . ) ftflj, -a~3-^, 51 MtfF^l ,077,61 
1^1, Ukrainskii Khimicheskii Zhurnal , i!40#, ®3 
^ 253-258K, Dyes and Pigments, % 2 1 #, 227- 
234Hfc~c^CftS©3»^ra2ftfci«fC&MB 
«SftTV>5„ 

[0 0 5 9] cl©ffe ^^n^r-vioitf-f^^D^ 

r-vtzommfa #i7^a->7-x #S77£ 10 

[0 0 6 0] ( 4 ) 
¥7-249790^Cf2Sc2ftT^« <fc 9 iCitJftfSSftLTfro 

fyfe xtfy&, x7°b-s^*«o fefg£:7§»f 

Soffit LT»£L^©«, ixii r;L-3-;H| 
£/-;k x£/-;k t-7"£/-;k 
-;l/tgs) , x h U (7-tr h - h U >k 7°n t!*- h 
y;k 3->< h+s/^nt!*- by ^ho^^ so 

;l/X;l/*^r^ K, 75 Vm (N,N-i>'^-5 1 7l/*7l/A7 5 

yyvx xxx;m «xf/b, ii7'f;bf) , 
«xxf« ^iayxfA, Mtx-r-uy. «a*v 
ntfuv^) , rhvl (7-bhx 2-79 Si/, 
n^«yy|) , MbkH ('v^x Wfix-^ 40 
;k o-tfx h;nyf) ^cft5©®ai§ffi^W 

[0 0 6 l ] Mo^tfitt, ^?LK¥«f*HSS« 

©-^{fiSffli (lm 2 ) =S/cD0.0l~l00mmol*WSb 
ae?lg^/cD0.0l~l mmol©|EHT<gS©*WSL 
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(Mx.(^/rt+->3-;H) HAWStiSo 

[0 0 6 2] ^ftfe^Ol^S^ffiJfrSBW^ fen 

*es«L/t^t75 vmm^T^mwsmwim* 

mm LT t i l \ S 7 5 t bta tf y 5? 
4-t-7"^;P tf y s?x # y trx;nf y yyfAW£n 

[oo6 3] (c) immm 

LVo «WB«lJiOifSLVff*tt0.001~50|imTfa5 
^ L<«0.1~30fimT?&!K #fc£?£L<« 

0.5-20 (imf-^o 
[0 0 6 4] *SiT*ffll/^ C t©TtSftSW4f g 

^^t>s*^fijMM«©s*Hc, ©@{*^©^r-v y 7- 

iE?L IIjMWS, ^ffl^S^tfeT^So ^tx 

[0065] c i ) mmunmn 

^?tCjSB»lW«?K*fflV^©&a, M^a~W095/18456 
#88^8-259543^, Haft¥, ®65#, 923 

H (1997^) ^KiE**nTvai;us?-^A* % -f 5 
^*yy ^as, h y 7yy 7A^©isa©3'y^^ 

[0 0 6 6] *?3:L<fflV>£<l£©T#£i!§liSJS£LT 
tt, "FE-IKS (Y-a) , (Y-b) RXf (Y-c) OV-fn 

[0 0 6 7] 
[ft 5] 



(12) 
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CD 



-R y4 



(Y-b) 



Ry 5 Ry 4 



(Y-c) 



[0 0 6 8] HKS (Y-a) Q yl «SfgI!?£±±tC5 
X« 6 IS©M i*^V*ML«M?ffl*S 
f 0 Qyi ;J<^M?, SiR^?, HigH^S 

traESM^sasp^saartis i wtkt<DW&\c& 

D#Wc2tl?>©*W£U\ QyiK«tt)^*nS5Jt 

sa, ;3-^y-;wi, f-ry—M&s -i^?y->i< 

Ms tf^y-;WI, v**1^/-;MH, f-rVTV- 

vr v -;wsx« h y 7 v-ivm^h % © 
«l<, *4^y-;Hi, f-ry-;Piixa^5^ 

y , -;MH?*SO*««J: Dff S L < , **+ry-;WiX« 
3 ^/^MHTfftS ©tfff fcjff^ U\ Qyi K X V B 

[0 0 6 9] (Y-b) tfi, A y i a^^if^Xtt'J y 

[0 0 7 0] -(JfcS (Y-a) , (Y-b) RV (Y-c) ^©R 

y i ~R y6 i*znztw£.icmmxtefmm<DTfr*)vm 

xf-;l/S, 7°ntf;l/S, -fy7°ntf;l/g, 
g, ^v^S/;l/g, t^f-JlS, 2-x-? L ;l/^->;l/S, t- 

g, i/^n^y^;l/gi#) , sS^fcfcflHJiXfci:&BSI©7 
;l/^x;l/g (»$L<«KfSM?*2~24, SOittTffe 

mm) *«su £m*h<\mmwM2~\%(DT)v 
£ l < 2-6 or;i/*;i/a?*a 0 

[0 0 7 1] S/c, (Y-b) cfKDRyi ~R y 4 ©9^ 



2 0«±tf5^C)KSLTAyi *-&tf^§figH*^ 
Ut.J:<, HKS (Y-c) 4i©Ryi -Rye ©9^20^ 

[0 0 7 2] HlfcS (Y-a) , (Y-b) RX} (Y-c) ^©Q 

yl StfRyl ~Ry6 ttflfiftS*^ bT^T fe «t < , LV> 

LTHu ^P^yJI? (X CK Br, I 

a*) , ru-n^ya (7x/+->if) , 7;i^;u 

;pa (ih+->*;i'#-W+->lf) , 7i/;i>a (7 
•fef-;l/S, 7°ntf^-x;PS, ^yy-f ;l/gl§0 , 

30 , 7y;W^yl (7-fer-^>g, tyVV;Wt 

■>1, h;l/ivx^*^/W+->lf) , *X*x;ivg 
(y'xf;P*X*-;Hf) , 73 KS (7-b^73 
/I, ^y^;l/75/If) , *;W^-f;ug (n.n- 
yW;l^;W^e-f;uglO , 7;l^;ug (^;ug, 
x^yi/g, 7°nk°;l/g, ^V7°ntf;yg, y7n7°ntf 

7'^;ug, 2-2/;l/jp*S'X^;l/a % ty-y'/H 
30 , 7U-;va (7x^;H, WW;yg^) , «S 

jgs (k°yy;i/s, -f syyy;yg, , 

T)lf-)im (lfx;l/a, l-7°n^x;l/S^) ^^plf 

[0 0 7 3] (Y-a) , (Y-b) Xlt (Y-c) (Cj; 

D«^tl«ft^tfa, Qyl X«Ryl ~Ry6 ^/>LT^«f* 

[0074] cn^commmt, mwimL-zt>, 2 

a«±^LTffifflLTti<, $7c, 3717^7 
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^5o aymy-x-ytmzw&zT-tvtLTn, 

>WfyWM*y (C1-, Br- ^9 , NSC— > BF4-, 
PF6-, C104-, (CF3S0 2 ) 2 N-, (CF 3 CF2S02) 2 N-, CFsS 
Os-, CFsCOO-, PlwB-, (CF3S02)3C-^*WSH/^J 
t LTWfitl, (CF3S02)2N-XaBF4-Tj6SO^«t 

(Y1) 



0 



C 8 H 17 (n) 



[0 0 7 5] *5gBj!T»SL<ffll/^nS!§M^©Hf* 



[0 0 7 6] 
[ft 6] 



Y1-1 X=l 

Y1-2 X=BF 4 

Y1-3 X=N(S0 2 CF 3 ) 2 

Y1-4 X=PF 6 



o 

C 12 H 25 (n) 

a 



+|jT CH 3 
C 4 H 9 (n) 



Y2-1 X=l 
Y2-2 X=BF 4 
Y2-3 X=N(S0 2 CF 3 ) 2 
Y2-4 X=PF 6 

Y3-1 X=l 

Y3-2 X=BF 4 

Y3-3 X=N(S0 2 CF 3 ) 2 



(Y4) 



(Y5) 



CH 2 CN 



a 

C 4 H 9 (n) 



CH 2 CN 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF 3 ) 2 



Y5-1 X=l 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF 3 ) 2 



(Y6) 



a 



COOC 2 H 5 



C 4 H 9 (n) 



Y6-1 X=l 

Y6-2 X=BF 4 

Y6-3 X=N(S0 2 CF 3 ) 2 



[0 0 7 7] 



[ft 7] 
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(Y7) 



Y7-1 X=l 
Y7-2 X=BF 4 
Y7-3 X=N(S0 2 CF 3 ) 2 
Y7-4 X=Br 



(Y8) 



H3C" N ^ N 'c4H 9 (n) 



Y8-1 X=l 

Y8-2 X=BF 4 

Y8-3 X=N(S0 2 CF 3 ) 2 



(Y9) 



H 3 C Y CeHl3(n ) 
CH 3 



Y9-1 X=l 

Y9-2 X=BF 4 

Y9-3 X=N(S0 2 CF 3 ) 2 



(Y10) 



(Y11) 



(CH 2 CH 2 0) 2 CH 3 

c N > 

(CH 2 CH 2 0)2CH 3 
(CH 2 CH 2 0) 2 CH 3 
j^^CH 2 OCH 2 CH 2 OCH 3 X - 



Y10-1 X=l 

Y10-2X=BF 4 

Y10-3 X=N(S0 2 CF 3 ) 2 



Y11-1 X=l 

Y11-2X=BF 4 

Y11-3 X=N(S0 2 CF 3 ) 2 



(Y12) 



(CH 2 CH 2 0) 3 CH 3 



N + 

(CH 2 CH20) 3 CH 3 



Y12-1 X=l 

Y12-2 X=BF 4 

Y12-3 X=N(S0 2 CF 3 ) 2 
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(Y13) Y13-1 X=l 

/=\ X" X- /=\ Y13-2 X=BF 4 

^N V .N^ ^N./N^ Y13-3 X=N(S0 2 CF 3 ) 2 
(n)C 4 HcT ^ \ (CH2 ) e ^ C 4 H 9 (n) 



/A 

(Y14) 



Y14-1 X=l 

Y14-2 X=BF 4 

Y14-3 X=N(S0 2 CF 3 ) 2 



/=\ Y15-1 X=l 

(Y15) r N r ^c 6Hl3(n) x- Y15-2X=BF 4 



Y15-3 X=N(S0 2 CF 3 ) 2 



(Y16) 

„ x x- „ 

H 3 C- 



Y16-1 X=l 



: r^ {CH ^^y cHa Y16-2 X=BF 4 
\_/ Y16-3 X=N(S 



Y16-3 X=N(S0 2 CF 3 ) 2 



(Y17) 



Y17-1 X=l 
X Y17-2X=BF 4 



HaOAQ— (CHde— C N+_CH3 Y17 " 3 X=N(S ° 2CF3)2 



[0 0 7 9] 



[ft 9] 
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CH2CH3 
(Y18) CH 3 CH 2 rv|-C 4 H g (n) 

CH2CH3 



CH 2 CH 3 
H 3 C-N— (CH 2 CH20) 2 CH3 

CH2CH3 



Y18-1 X=l 
Y18-2 X=BF 4 
Y18-3 X=N(S0 2 CF 3 ) 2 
Y18-4 X=PF 6 

Y19-1 X=l 

Y19-2 X=BF 4 

Y19-3 X=N(S0 2 CF 3 ) 2 



(CH 2 CH 2 0) 2 CH 3 Y20-1 X=l 

CH 3 (OCH 2 CH 2 ) 2 -N-(CH 2 CH 2 0) 2 CH 3 X" Y 20-2 X=BF 4 

(CH 2 CH 2 0) 2 CH 3 Y20-3 X=N(S0 2 CF 3 ) 2 



mr w Y21 - 1 x=l 

<™> (i)C 3 H 7 __^ CH2CHa X- Y21-2X=BF 4 

Y21-3 X=N(S0 2 CF 3 ) 2 



Y22-1 X=l 

(Y22) CH 2 CH 3 Y22-2X=BF 4 

CH 3 CH 2 — lv|-CH 2 CH 2 0^j> :" 
CH 2 CH 3 



Y22-3 X=N(S0 2 CF 3 ) 2 



(Y23) Q 

H 3 C X C 4 H 9 (n) 

(Y24) k+J x . 

H 3 C C 4 H 9 (n) 



Y23-1 X=l 
Y23-2 X=BF 4 
Y23-3 X=N(S0 2 CF 3 ) 2 



Y24-1 X=l 
Y24-2 X=BF 4 
Y24-3 X=N(S0 2 CF 3 ) 2 



[0 0 8 0] 
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C 4 H 9 (n) Y25-1X=I 
H 3 C-|j>-C 4 H 9 (n) Y25-2 X=BF 4 

C 4 H 9 (n) Y25-3 X=N(S0 2 CF 3 ) 2 



.0 Y26-1 X-l 

™ ( ) Y26-2X=BF 4 



y O 

CH3CH 2 (OCH 2 CH2)2 (CHaCHaOJaCHaCHa 



0 



(CH 2 CH 2 0)20CH 2 CH3 



Y26-3 X=N(S0 2 CF 3 ) 2 



Y27-1 X=l 
Y27-2 X=BF 4 

"f + Y27-3 X=N(S0 2 CF 3 ) 2 



CH 3 

f^f"^ Y28-1 X=l 

(Y28) ^° Y28-2 X=BF 4 



I 

CH 3 



Y28-3 X=N(S0 2 CF 3 ) 2 



[0 0 8 1] 



Ut\ 1] 



(Y29) 

Me. 



X 
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Y29-1 X=l 

Y29-2 X=N(S0 2 CF 3 ) 2 



IfJ IJJ Y29-3 X=BF 4 

Me Me Y29-4 X=PF 6 



Y30-1 X=l 



(Y30) ^n"""" Y30-2 X=N(S0 2 CF 3 ) 2 

Me Me X Y30-3 X=BF 4 

Y30-4 X=CF 3 S0 3 



H^ + ^(CH 2 CH 2 0) 2 CH 3 

N Y31-1 X=l 

Me ^ N ^ N " Me X" Y31-2 X=N(S0 2 CF 3 ) 2 
Me Me Y31-3 X=BF 4 



Me^ + ^Et 

, v „„, Me^ ^.Me /x 

( Y32 ) N N Y32-2 X=N(S0 2 CF 3 ) 2 



Y32-1 X=l 



Y32-3 X=BF 4 



[0 0 8 2] 



lit I 2] 



CH 3 (OCH 2 CH2) 2 ^+ /(CH 2 CH20) 2 -CH 3 
< Y33) Me. X .Me 
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36 



Y33-1 X=l 

Y33-2 X=N(S0 2 CF 3 ) 2 
Y33-3 X=BF 4 



5L 



Y34-1 X=l 



^ 34) ""^nT ^ rvi x - Y34-2 X=N(S0 2 CF 3 ) 2 

Me Me Y34-3 X=BF 4 



CI 



.(CH 2 CH 2 0) 2 CH 3 
(Y35) k.Jk^CHa 



Y35-1 X=l 

Y35-2 X=N(S0 2 CF 3 ) 2 
L^J Y35-3 X=BF 4 



H 3 C N^CH 2 CH20CH 2 CH 2 N^N VCH3 



[0083] ±mm&mwm\a^ mm^m^^ 
aw sua, @Mtzmm*maLTt>mt>-&^ij ( . m 

LtA S/c, ffi©?^ 50K«%iU±^H^^T<feS 40 

[0084] nmmmm^.B^m^m\\t^(Dmm 

£*fLT0.1~20RS%T?SS©!bW£L<, 0.5-51 
« % T 35 2. © fiU D U S \ 
[0 0 8 5] (2) SSI 

fcLtttLl K NaK KK CsK CahSH so 



Y36-1 X=l 

Y36-2 X=N(S0 2 CF 3 ) 2 
Y36-3 X=BF 4 

a-WR tf y /,3-ywF, ^5?Yy^i 

if) , b rztmmvm^fr^ (mmtLTi±L 

iBr, NaBr, KBr, CsBr, CaBrz & 2 

x u ^7 xnty-7x'J->^A-f*y4 

So d©^Ttl2 1 L i l^WJ-VkB—PJ F\ 

5 u ^ a 3 - ^-f k a 2 4 « r y=e=. y? hiti^m 
© 3 ^m^m^^fcnmm^mmTmm l 
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[0 0 8 6] »SH/^»K?lSao.lMJi(±15MKTT 
iSMl^ao . 01 MJ7±0 . 5MJJCFT£3 o 

[0087] nMmi^mt%mm±, *mm&<-{* 

-ha2©2/-Jp*-h{fcS<ft, 3-^^P-2-4-4=-1?-V 

y>>7y&2©»ift^ y't^y, tx^vx 
;l/^;l/x-f-;K 7°n if py^y n-;l/y7;l/+;H- 

x-f-MI, 7£7-;k x£7-;k xfl/y^'Ja 
TVl^I/x-f- ;k 7°p ifuy^ U 7 
7;l/*;l/x— r;k # y ifl/^ U 7 T>1* 

;l/x-f;K ^y7 0 ntfby^'jxi-;btyr;l/^x 20 
-r;l/a2or;l/n-;MIB, xfl/y^jn-zk 7°n 
Vfuy^yn-;K *yxfl/y^yn-;K ^U7°n 
tf b y n -;K 7' 'J -fe U y & if <D^ffi7 -)l 
m, 7-bh-hy;K Wn->"zhy;K ^h+->7 
•bh-hy;K 7°nif^-xhy;K ^yy"x f y ;i/&if 
o-hy;Vft^l, v^^kx^tf^y F\ x;k7* 

[0 0 8 8] #5^7? fct, J. Am. Ceram. Soc ., 

80 (12)3157-3171 (1997) iCfBSc^ftT^S <fcd&ter-7" 30 

g^ifyyy^ 2-tfnyx 2,6-;i/^v ? ^sif©sa 
ttft^^rigsijti-r a £: t fc t £ s „ ^attft^^^in 

[0 0 8 9] (3) 77PWIPR 

f«fa*°yv-iiD, *7;k^;Wb«?gs 

lymer Electrolyte Revi ews-llo ^^'2 " ( J.R.MacCal 40 
lumtC.A. Vincent ©Kg^ ELSEVIER APPLIED SCIENCE) 

y 7 7 y n - h y ;k # y 7 -y ft If - y r>» $ L < 

ftS^SJ&a-aj. Chem Soc. Japan, Ind. Chem.Sec, 
46,779(1943), J. Am. Chem. Soc, 111,5542(1989), 
J. Chem. Soc, Chem. Commun. , 1993, 390, Angew. Ch 
em. Int. Ed. Engl., 35,1949(1996), Chem. Lett., 19 
96, 885, J. Chm. Soc, Chem. Commun., 1997,545^12 



So 

[0 0 9 0] (4) J£?LlfiM#S 

was M±mm$> a w± c ©M^fi^w/t s 

[0 0 9 1 ] (a) 4t«J£?LlfiM#S 
*^tiifflSIt^4t«iE?LIIM#StLTa, N, N - 
S>'7x-;l/-N, N -tfX (4 7b+'>7xx;I/) - (l, 
1 -t*7x-;W -4, 4 -v>'T5>'(J.Hagen etal., Synth 
etic Metal 89(1997)215-220) , 2,2 ,7,7 -f 

(I,I-->*- P 7h+->7x-;I/75y) 9,9 -Xtfnt£7 
(Nature, Vol. 395, 8 Oct . 1998 , p583-58543cfc 
rJW097/10617) , 1,1-tfX {4- (7- p - F V )]/7 5 7) 
7xx;l/) y7n^^y©3»7M*7 5y:x->y F 

*m&\sit%m&7^yfc&fo mm^Q- 194393^ 

&$B) , 4, 4, - tfx [ (N-1-7- 79717 -i-7x-;i/ 

757] If 7 x x;l/ 7f f^S S ft S 2 ffltt±© 3R7 5 V 

2 m^vm&mmmfimmmttWMLitft 

S*7 = y (ffPS¥5- 234681 #&$R) , h'J7x^ 

bvr^y mmm^i, 923, 774^, #i¥4-3086 

88^&$B) , N, N -7'7X^;l/-N, N -IfX (3-7^ 
7xx;l/) - (1, 1 -H'7xx;l/) -4, 4 
j%mMV7^y (*W#ffFgl4, 764, 625^) , a, 
a, a , a -fh^^-a, a -IfX (4-v^-p-h 
y;V75/7xx;l/) -p-tJ'l/y (#H¥3-269084^ 
&$B) , P -7x^bVi>75Vlift, LT 
3xf*W^#74»* h 'J7xx;l/75 >-M»f* (ft M¥4 
-129271^16) , tfb^^St^§«>> , 757a^ffl 
afflB«b7cffc^ (^¥4-175395^4^ , X^ 

b yit-vM n mr 5 v h -mv : , l rc n m 7 

7 = y (#lfl¥4-264189^«) , X^VM%M^ 

t^mmyr^y (#n¥4-29085m^«) , ^> 

7;1^7xx;Kt^ (WH¥4-364153^^«) , 7;V 

*i/ym-cmr = L/cfe© (^¥5-25473 

*§'£ffl > hUr^yffc^il (#H¥5-239455^^ 
IS) , k°x7k°y7;l/757ti-7xx;l/ (ffp^ 5 -320 
634^«) , N, N, I-hiJ7x^7Syiift (# 

p»W6-i972^^«) , y^/^y'ymmmt^ 

^My'T^y (#li¥7- 138562^) , 775 7 7X^;l/ 

7xtvh y^yfiw* (#ps¥7-252474^) mi^z 

[0 0 9 2] $fc, a-^y^;l/^7xV*3j;tfa,«) 
-•7^->;Ka-^^f;l/ft7xy (Adv. Mater. 199 
7 , 9 , NO . 7 , p557) , F r->* F ryf* 7 x > (Ang 

ew.Chem. Int. Ed. Engl. 1995, 34, No . 3, p303-307) , 
2,8- 7-v^ y;l/7yX7[2,3-b:6,7-b ]-7f*7xy(J 
ACS, Vol 120 , NO . 4 , 1998 , p664-672) m<Ot V 3 ^ 7 x 
yfto-ft, *°ytfp— ;y (K. Murakoshi et al.,;Chem. 



(21) 



WIS 2001-320068 



Lett. 1997, p47l) „ " Handbook of Organic Conduct 
ive Molecules and Polymers Vol. 1,2,3,4" (NALWAfK 
WILEYfcBJK) EiaS?nT^8*'J r-fe^l^fcitf* 

mm\t, *y(p-7i-i/>) ^^©Sfw^ *° 

xx yy If X L-yJo «t tf^©ffWf*> *° !)ft7i >*3 

«fctf*©staMk *y7-yyfe-j;ipe©Sf»{*> m 

[0 0 9 3] IE?L #M#S^ttNature,Vol.3 10 

95, 8 Oct. 1998,p583-585tCfe*£tlTI/^i?k: F- 

/^y h WWny h v—frtZTtiblc hVX (4-7 
nt7x^;l/) 7$-7^Wnn7yft^-h 

©ffif!) *ffa?fc»»CLi[(CF3 so 2 ) 2 N]©i?fttg# 
[0 0 9 4] (b) «IE?Lf|}i#^ 

mmiEjmmttm thru, P ^afc£»¥aw**ffl 

^SCfcffT?£S 0 C0ltt©pS»»{fc^M!f* 20 

S6lC2.5eVJ^±T?SSC fc*W£H/\, p^* 

•v ;l/ «t D ^ c £ &BT?& ^ o ffiffl f S fell i o 

L^«maaoT<8fl', -|MC4.5eVBU:5.5eVBCF 
^5Ct«b<, 2 6 tC4 . 7eVfiLh5 . 3eVttTe* 
S C tiWS U\, Iff S L^p§^«{[^¥*{*«- 

^^©WfcLT&CuI, CuSCN, CuInSez, Cu(In.Ga) 
Se2 , CuGaSe2 , Cu2 0, CuS, CuGaS2 , CuInS2 , CuAlSe2% 
2AW6n«o dCcfiT-feCuI^ctt; CuSCNfcWSL 

Wf*tLT, GaP, NiO, CoO, FeO, BizOs, M0O2 . Cr 2 0 3 

[0095] P ^fis«ft&w«f**#ir-raii^» 

/f©»SH/^*-;^»jSai0- 4 cm 2 /V • secW±10 4 cm 2 
/V • secfiTH?* D^S td» S L < aiO- 3 cmVV • sec 
!U±10 3 cm 2 /V-seclUTT*3So H^»/l©» 40 

£ Ll/^M^aiO- 8 S/cmlU±10 2 S/cmlUTT$) 2 5 
£ L < « 10- 6 S/cmJ^± 1 OS/cmKTT <£> 3 0 
[0 0 9 6] (D) )SH^*fS 
*^©H?©7«c: ffff2©SBg^Htt^{*t |BI 

a, <Ms.fcffi&, & a, t^x^a, v 



Lftt©^) T-a&So »£L^Sfis«©M^ 

t LTffl^So M«»wii)i©j?s«wt«isnft 

0. 02-10 Li/ \ MMM/I^MST 

gia«ffit^@<U\ L^SffigK©«BHfc LT«80 
Q/Dttra D , £ 6 L < «20Q/nWTT'£ 

[0 0 9 7] (E) ^©ffi©/I 

LT^f £L^©«Ti02 N Sn02, Fe2 0s, WOs, ZnO, Nbz Os 
7f*t), S6KffSL<ttTi02Tf*So TMD«a^ Tc 
t^ffElectrochimica Acta 40, 643-652 (1995) tfBfSc 

S-lOOOnmT^t), 10~500nm*^ 6 tjffS L^o 

[0 0 9 8] «S£ LT^fflfS*«tt3^f**«ttf*f 

[0 0 9 9] IF) 7tltS««?©rtmf B©Mf*M 

)t-,u^^ /•c'w^iW)2£i.tiifivi-rHHH« / ^cif^-'r 

^TfeS„ »)i«©Hf*M^02~5tC^-r o 

[oioo] 02a, «fe^^aa®5o©M-Btg^* 
liHio^frLT fe^m^^?LK^«f*^ 6 * S ii^/120 
A^sasn, ^©THtcit^»)]i3o^M^ti, iiTH 

mm t lt yimmmmmnmio^mm Ltcmm 

t4oa|s)i:ftKT*oTtaa-3Tfej;<, ^tx6©S 
S50fe|W|CT-feoTfeSS:oTV^Tfe 

^Jtf*50©ffiffitcSBi!^JilO^/rLTIi7 I L]i20 a 

*mrkM&Mmr£3itm5ommznrc 2 fi©^n^ 

SIS?^6aS««TffeSo ei©^?t|3^T, 2a© 
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mmmm\i.mm^mmhTc^(D-vs>^ 0 05a, 02 

Wffifli Ofc Alf » 5 M/fc t * ©) 2 0 %&CF t f 

So 

[0101] jz&moytmgmmftmm-v&zittb, 

?j*^±tf'S/cJ6tai:, ««1ift^{*« (gp^ & 

»su\ ^^x^M-rs^ 02 
[0102] [2] ytnm 

s v ttfie*©S55tf 9x icis d iw s 7 

[0 10 3] [3] ft-fe^- 

S^Sfe-fe^- (BP'S, fuMS!^§J©-by^-) £L 
[0 10 4] £/£, ±fH©7 I e-b> / ^-^D-t-3(Diii^t 

So 

[0 10 5] 

MM] KT, *fgHi§^*MtioTHf*S^tcfUBi5 



42 

©¥J«Tffi#3AT/c 0 

[0106] 1. mmmn&ssffi$5&xffi.mttm<Dff 
s 

S i O 2 ai^eSL/c]¥S80fim©P E Ti/-h©n-ffi 
^ U - FV ^ - y^tf/c *°'J-Y5F7^M©?X^ 

U fe0.4mm, if S500nm©Q^y-FV^-y^ff 

fiScLfco c©±tc, X^x/W^y;/^^ Digits 
y^fAXX CI TOj Oiii^ffiE^Kn-fY 
y^U j¥£200nm, ffiffiK^8Q/D, ^Sil*^ 
0% 0&g500nm) ©3*»ttIT0IS£, y-pV^- 

y tf-st&a l . mmmmtmm 

# - > fcffife S f IJ^) 93 % T*S o /£o 

[0107] 2. r»ftf-*ya?^»WKoa« 

C.J. Barbed ©J. Am. Ceramic Soc.80#, p 3157cDtm3fc 

S)S©fi)S^230 o c tciSS L T-i!ffcf- £ yrlfii 1 M 

C©#f$^CZ:i£{[^#yfCftL30S»%©#yx^ 

y^'jn-;!/ (¥^^§20,000, ftift^SD ^Stjh 

[0108] 3. ^iftf^y«i©ff8 
±ts i Tftfib/cjaH^wi4s#f*© i t owmwK 

±IB 2 ©*flJ«* F ? Z-~7\s- KffiTf 50 jti mOj?*Tf 
MJU 25°c-r?60^^«L/ttt, ^*8©S9*fTi50 
CTeo^KU'JIiamfHLTP i: T->- h -^f* k^^fLft 

lti4 g/m 2 Tfe D , BlJja 3 ft mTS -D /to 

[0109] 4 . 
ft&ftfflljt<:750 n m$T*HX^#-i5, »fe~ftfeffi«tC 
BftiR tf- * * WT 5 «Sfe^ t LT, MMHWJ© R u 

t-^y-;l/ (1 : 1) ©?F^!§ffi«^3 xio- 4 mo 
l/LTi§»LT, fe»#!§r«^ilSL/to 
[0 1 1 0] 5. &m<DW£ 

MLT, MffT40°CT3B#fig5ML/co d©i^tcLT 
^ffift^^yffle^tdfe^^S^/c©^, US* 

[0 111] 6. )t1|«©ff» 
feSJt^T i 02lt«©T i 0 2 ^©-g^S§StL 
T\ S)tffiil2.0cm 2 (3.0X4.0 cm) ©SJfcli*^ 

jjScL/fco aib\ s^ffirt^a^ S7tffi©3.ocm©5at 

¥fftC5mm©tf-y^ (M» T*0.4mm©e^y- 
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mmftm a. Ti^gL^t©) bsojiw^kl 
£ # o ts^b t imwm mnm t^m^m^ ^ ? 

&©Sffi£ffi» LTBSLfc 5 S -fe ;l/©x s^Sfc 

[0112] mz, X^-^-©3— f-gPtC^S^C 
i6Stt/cH»r«ffir«ffl©/ML*HLT, Y7-2/Y8-i/^H 

= 15 : 35 : 1 ©fifiScfr bfiScS^Si«l^H«¥KIM 

[0 113] ^«&7?&T\ i^ffifefS^LT, ±f2©H 
l^fcR- 1 K.WX.TSOOnmg-ViDBSim&te 
feogSgfe^R -10^fflt->T*^O^3t» 

BMlidlll, 2, 5-9) *5«fctfJ£«flJ)flt 

a 1 *^ttS>tiro**£&©ttfg 



Jfi (Mil, 2) ^ffSLfc 0 
[0 114] C©<fc5£LTf^gL;fcftWfiCD650nm 

[0 l 1 5] 7. 3t^giS5^0S!l£ 

3 VfflffiEX -< (Oriel?±SAMl . 5direct) 

£g»U Wfi'\©AI>ftt8fitf lOOmW/ c m 2 tlffi 

>>>-ax-y h238M) ^ATJU H^-ltJ±fftt^?ffl 
§ ^SJfcBIWO A#f x LT*J6 ft fe OT?» 

[o i 1 6] 8. iffiKisaKSoirffiftsift 

•fe 7l/OSfc&30 c mOffiBK fxb fflo ji^EW/ * * - V 

©WBfjOblS*, 1 ~3 (WSOT) ~ 

5 (f«a ©5l5PgT"fffffiL/c 0 COUSIN «1 

[0 117] 
[*1] 

























9HAfFfflf 






(Aim) 


(mm) 


650nm {%) 


(%) 


(%) 






R-1 


3.0 




50 


100 


3.2 


5 


HJK§0|J2 


R-1 


3.0 


0.4 


50 


97 


3.4 


5 


Sffiffl 3 


R-1 


3.0 


0.4 


50 


93 


3.7 


5 


mmm* 


R-10 


3.0 


0.4 


44 


93 


3.5 


5 


mmms 


R-1 


7.0 


0.4 


41 


93 


5.5 


4 


mm 6 


R-10 


7.0 


0.4 


28 


93 


5.4 


4 


mmm i 


R-1 


10.0 


0.4 


18 


93 


6.0 


3 


mmm 8 


R-10 


10.0 


0.4 


9 


93 


5.8 


3 


gffiftl 9 


R-1 


3.0 


1.0 


50 


83 


3.4 


3 


J±«0>J 1 


R-1 


3.0 


1.5 


50 


75 


2.9 


1 


J:b«#iJ 2 


R-10 


3.0 


1.5 


50 


75 


2.7 


1 



[0 118] Sl©!SJJIfr5, OTOd 

So 

i ) mmm i ~ 9 av-rnt. laws 3 fiuo-f-tf&jg 

^Tf#Stl7t*A©5?W (6%) ©¥^«±, ffcfcS 

s 0 cncsu mil 2m ge8a*t>ffi<. 



2) H«M3tH»j9, ttSMl OJt^S^ i^Tt^ 
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3) m&mi, 8<D£5K, 650nmTl+?ML/£3ji* 
mi<4S 0 SUUM8tt650nmT?H:ajl!* 

[0 1 1 9] tOiSfc, ±f2HSIMO|gS^6> *5i 
HHO^m^ o /fc^Sjitt^^S*?*\ Mitt t 

[0 12 0] 

KUBOSH] *»a^T, x*;l^-«»c 

[g i ] *«^©^^ss^?©»* L^mmzm- 
m 2 ] ^.mm^ftm^mm^m^im i 



[g 3 ] ^mm^n^mm^m^im i 

[0 4] 1 

[g 5 ] ^mwvxn&mm^vmmmv i 

10- • -SB^lll 

10 li • • • fflRU-K 

20, 20a, 20b •• • ®ftjf 

21 • • • ^*f*«5? 

22 • • -&m 

23- • • it ^$t)M#*4 

30- • ■nmmm 

40- • • flffijUESWI 

so - • -mmmm 
so - • -rm^m 



[01] 



[02] 
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